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climate Change: 
Developing Countries 

Issue 

How to respond to domestic criticism of the 
current U.S. approach to developing countries in the 
climate change negotiations. 

Background 

o [OES to supply para on historical/future emissions) 

o The 1992 UN Framework convention on Climate Change 
(the "Convention"), in light of differing contributions to 
climate change and differing capacities to respond, 
recognizes that Parties have "common but differentiated 
responsibilities." Thus, while all Parties must take 
measures to address climate change and to report on such 
measures, as well as on .their greenhouse · gas emissions, 
developed countries are to "take the lead . " As such, 
so-called "Annex I" countries (currently including OECD 
member . states as of 1992 plus Russia/Eastern Europe) are to 
report with more specificity and with the non-binding "aim" 
of returning their emissions to their 1990 levels by the 
year 2000. 

o The Convention calls for periodic reviews of the 
adequacy of commitments. At their first meeting in 1995, 
the Parties concluded that the existing developed country 
commitment was not adequate because it did not contain any 
quantitative objectives beyond 2000. The resulting "Berlin 
Mandate" calls upon Annex I countries to agree upon 
quantified emissions limitation and reduction objectives; · 
with respect to "non-Annex 1 11 countries (hereinafter 
referred to as "developing countries"), it states that the 
process will introduce "no new commitments," but rather 
will "continue to advance the implementation" of Article 
4.1 of the Convention (the provision containi~g qualitative 
measures for all Parties). • 

o The U.S. agreed to a · Mandate providing for no new 
developing country commitments because: 

the Mandate left completely op~n the level 
of the Annex I commitment; 

there was a certain legitimacy to the argument that 
developed countries had not yet really "taken the 
lead," given that only two years had passed since 
entry into force of the Convention and, further, that 
developed countries (with two exceptions) were nowhere 
close to meeting the non-binding "aim" in the 
Convention; 
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the Mandate leaves developed countries free to press 
for new developing country commitments in the very 
next round of negotiations (not, for example, until 
developed countries have met their next target); 

U.S. insistence that developing countries take on 
new commitments in this round (a position not even 
supported by the EU) would have resulted in all 
likelihood in no negotiating process - - a result that 
would have been awkward for an Administration 
committed to making environmental progress on this 
issue; and 

it was considered that the Mandate's call for the 
process to continue to advance implementation of 
Article 4.1 of the Convention provided substantial 
scope for elaborating important developing country 
elements. 

o In the Berlin Mandate process, which is scheduled 
to culminate in agreement in December in Kyoto, the U.S . 
has been seeking, as a matter of content ("what"): 

an additional category, so-called "Annex B, 11 which 
would include countries that voluntarily agree to take 
on binding quantitative targets; (initially, the U. S. 
has been focusing on Korea and Mexico, as States that 
joined the OECP after the Convention was adopted); 

an elaboration of Article 4.1 of the Convention 
containing various qualitative requirements, including 
an obligation to "take actions to address climate 
change that .are justified economically ~n their own 
right and can also help in solving other environmental 
problems" (so-called "no regrets" measures), as well 
as a more rigorous report and review process for 
developing countries; and 

a so-called "evolution" provision, calling for the 
adoption,· by 2005, of binding quantitative emissions 
obligations for all Par.ties (~, including 
developing countries) and a mechanism for automatic 
application of progressive obligations, based on 
agreed criteria; the U.S. has not specified what k-ind 
of criteria might be appropriate. 

o In terms of placement and timing ("where" and "when"), the 
U.S. has been seeking, as a minimum requirement, inclusion 
of all of the above elements in the protocol or other legal 
instrument to be adopted in Kyoto in December. 
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o (OES fill in current negotiating situation --
reaction to our proposals -- complicated by fact that we 
don't yet have proposed U.S. target -- what we are likely 
to get/not get] 

Domestic Concerns 

o The Senate recently voted overwhelmingly to pass the 
non-binding Byrd Resolution, which expresses, among other 
things, the view that the U.S. should only sign a new 
agreement that also mandates "new specific scheduled 
commitments to limit or reduce greenhouse gas emissions" 
for developing country parties "within the same compliance 
period" as for developed countries. 

o In addition, certain segments of industry (such as ... ) have 
made clear their view that the current U.S. approach to 
developing countries is not adequate. 

o Reasons for considering that our approach to developing 
countries is not adequate can vary from group to group or 
even Senator to Senator (as is clear from the floor 
statements regarding the Byrd Resolution). 

o Articulated reasons are essentially two: 

Competitiveness. The concern here is that certain 
segments of U.S. industry could suffer commercial 
disadvantage if they are subject to climate 
change-related regulation and their competitors in 
developing countries are not. 

Fairness; The concern here is that it is simply 
"unfair" for an -agreement to subject the United States 
to stringent requirements while letting developing 
countries (in particular the larger or wealthier ones) 
"off the hook. 11 • 

o An unarticulated reason of some is opposition to ·any U.S. 
action on climate change and use of the developing country 
issue to create a "poison pill" in the negotiations. 

o Each of these underlying reasons is difficult to 
address: 

Regarding competitiveness, the evidence contained in 
the economic literature and climate change economic 
analyses about international competitive impacts is 
quite thin. Overall impacts on the economy will be 
quite small -- many goods and services are not traded 
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and, of those that are, many are traded primarily with 
other Annex I countries. On the other hand, the 
effect on the major energy-intensive industries is 
less clear; little analysis has looked at the level of 
energy price differentials ($50-100/ton) that might 
result, but large ener.gy price differentials 
internationally already exist. In any event, it is 
not clear that even the Byrd Resolution's call for 
developing country commitments within the same 
compliance period but which could be different from 
Annex I commitments would necessarily address the 
concern. What is clear is that relevant industries 
care passionately about this issue. 

o Complicating this issue is that not all those 
raising "competitiveness" issues are concerned 
with trade competitiveness; coal producers and 
oil companies, for example, are concerned about 
adverse impacts on their assets and the prices 
they command for the fossil fuel they produce 
relative to other fuels and to energy 
conservation. 

Regarding fairness, the counterargument that would be 
faced internationally is that "fairness" cuts in the 
other direction, namely that it is equitable to ask 
the U.S., which contributes Xt of global emissions, 
has a per capita energy consumption rate X times 
greater than ... , ~nd is highly developed, to take on a 
target commitment before asking lees developed 
countries to do so. Nonetheless, the fairness concern 

. has resonance among the U.S. public. 

Concerning the unspoken reason ("poison pill"), even· 
the most forthcoming developing country package would 
not satisfy this concern; indeed, once the 
Administration had achieved a particular package, the 
"moving target II would move again. · 

o Further complicating the issue is the fact that, 
while the Byrd Resolution makes clear what kind of an 
agreement would not be acceptable, it does not indicate 
what woulg be acceptable. 

o (It should be noted that, while there many be good 
environmental reasons why the large-emitting developing 
countries should be committed to targets. in this round, 
critics have not focused on these.) 
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o From both an environmental and political point 
of view, it is assumed that the optimum scenario is one 
that results in an agreement that can be ratified by the 
United States. . 

o It is easy to sketch out the scenarios at 
either end of the spectrum, namely scenarios that result 
either in no agreement (with the U.S. blame4 for "killing" 
the agreement) or an agreement that could not be ratified 
by the U.S. (at least ·not now): 

At one end, the U.S. agreee to a target with 
substantial economic implications, eeeks no further 
developing country commitments, and does not address 
domestic competitiveness/fairness concerns (either by 
rebutting or accommodating). 

At the other end, the U.S. insists that key 
developing countries, including China, take on the 
Annex l target in the December agreement. 

o It is more difficult to develop scenarios that 
walk the line between domestic unacceptability and 
international unacceptability. 

o Middle scenarios might involve: 

Staying the course internationally and addressing 
competitiveness issues, to the extent they exist, 
through a domestic mechanism,~' a border tax 
solution -for the dozen most energy intensive goods, 
compensation to affected industry, import relief if 
U.S. imports rise too quickly in a short period). 

Addressing concerns through the U. S. target, namely 
minimizing competitiveness and fairness concerns by 
adopting a very modest U.S. target (~, one that 
implies a permit price of about $X/ton). 

Seeking additional developing country commitments that 
are ~ithin the realm of the .achievable. 

A combination of the above. 

o A further consideration in determining whether a 
particular agreement would be ratifiable by the U.S. is 
whether the Administration should be seeking an agreement 
that is acceptable to the current Senate or some future 
Senate. 
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o In deciding whether all or ~art of the U.S. 
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response to domestic concerns should be to seek additional 
developing country commitments, decisionmakers should take 
into account the following: 

Additional commitments will be difficult to achieve. 
In addition to the "equity" arguments above: 

o Many developing countries (and indeed some 
developed Parties, such as the EU) already view 
the existing U.S. proposals as unacceptable and, 
in part, as exceeding the Berlin Mandate. 

o Many will view a new U.S. demand as an attempt by 
one country to dictate the terms of the 
agreement, a country which is overwhelmingly the 
largest contributor to greenhouse .gas emissions 
and which has not even come forward with its own 
proposed target. 

o The U.S. does not have particular leverage 
vis-a-vis developing countries in this 
negotiation. Unlike the usual negotiation, where 
obligations are reciprocally sought, many 
developing countries are indifferent (or even 
hostile)_ to our agreeing to take on a target. 

Seeking substantial additional commitments, 
particularly ones exceeding the Berlin Mandate, could 
be viewed by some as a means of ensuring that the 
negotiations do not succeed, thereby appearing to 
undercut professed U.S~ interest in addressing the 
climate change problem. 

A U.S. demand for further commitments would 
likely trigger counterdemands for a more stringent 
target commitment from developed countries, including 
the United States. 

A U.S. demand for further commitments, even if 
accepted by developing countries, would undoubtedly 
also trigger counterdemande for more funding. We 
would not likely be in a position to agree to more 
funding, given the two-thirds reduction in U.S. 
contributions to the Global Environment Facility (the 
financial mechanism for the Convention). 
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Seeking additional commitments may also be criticized 
by environmental NGOs as the Administration's caving 
in to industry groups rather than taking them on. 

o In terms of additional commitments that might be sought, it 
is critical to determine which countries we are concerned 
about. While the Byrd Resolution technically seeks 
commitments from ruJ,. developing countries for the same 
complianc period as Annex I countries, it is likely that 
inclusion of certain key countries would go a long way 
toward mitigating domestic concerns (and also be easier to 
negotiate) . 

o It appears that the countries that matter most 
from a do.mestic policical point of view are the ones that 
have reached a certain level of economic development and 
those that will be large emitters. This would argue for 
the inclusion of: 

all OECD member States (which wouid mean the inclusion 
o[ Korea and Mexico today and whoever else joined in 
the future) ; 

rapidly industrializing countries (such as Malaysia 
and Argentina); and 

China and possibly India. 

o Triggers might be: GDP, per capita income, or share of 
global emissions. 

"What" 

o Another issue is~ would be asked of countries in terms 
of commitments. 

o Options are grouped into targets, policies/measures, 
and incentives: 

o In terms of targete, - options could include: 

requiring the same target as Annex 1 countries; 

requiring a quantitative target, but the target could 
be less stringent (in terms of percentage/timing) than 
that of Annex l countries and could vary depending 
upon the country; 

o a target could involve a percentage of~ past 
baseyear, a limitation on the rate of future 
emissions growth, or a formula that adjusts the 
target automatically to the country's economic 
growth rate; 
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requiring a non-legally binding "aim;" 

requiring agreement on a date certain when targets 
would have to be taken on (~. with common targets 
but differentiated timetables); 

setting up the Annex 1 target so that it is 
contingent (either in its entirety or for -the second 
budget period) upon quantitative commitments' being 
taken on · by all or certain developing countries by X 
date; 

o In terms of policies and measures, options might 
include: 

requiring certain policies/measures to reduce 
emissions (~, elimination of fossil fuel subsidies; 
removal of obstacles to alternative fuels); 

requiring common. legally binding performance 
standards (~, for all sources in industries that 
are both energy~intensive and capable of relocating or 
on certain utility and industrial equipment); 

requiring an even more rigorous reporting and review 
process than we are currently seeking in our Article 
4.1 proposal; 

o In terms of incentives (which, in general, would 
not affirmatively require developing country commitments), 
options could include: 

only allowing JI with countries that have quantitative 
targets; 

agreeing among CECO countries that a precondition for 
membership is taking on the Annex l commitment; 

agreeing among CECO countries that export 
financing/insurance will be limited, based on climate 
change-friendly projects or other conditions; 

agreeing that IFI and bilateral assistance is to be 
made conditional upon adoption by recipients of p 

suitable quantitative commitments or other conditions 
(~, ''cleanliness" of project); 

development of a longer-term technology/export 
strategy designed to make future infrastructure of 
developing countries climate-friendly; 
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(other] . 

"Where/When" 

o In terms of "where/when," the U.S. does not necessarily 
need to seek all developing country-related elements in the 
Kyoto agreement itself: 

An advantage of seeking "new" developing country 
commitments outside the Kyoto agreement is that, 
technically speaking, the Berlin Mandate would not be 
exceeded. • 

It is also critical to note that any U.S. proposal to 
include something in the Kyoto agreement that goes 
materially beyond existing proposals would be 
vulnerable to the charge that it violates the 
Convention's six-month rule, namely that notice of a 
proposed protocol/amendment must be given six months 
before its adoption. (Note that this would not 
necessarily be an issue if adoption of the agreement 
took place later than December.) 

As noted above, a commitment to future negotiations 
(such as our current "evolution" proposal) could take 
the form of a decision of the Parties in Kyoto rather 
than be in the agreement itself. 

Further, the U.S. could agree to adoption of a 
less-than-complete Kyoto agreement in December and 
make clear that it will not sign [note: the Byrd 
Resolution says don't "sign," not don't "adopt"] the 
agreement or transmit it to the Senate until ·a number 
of. other elements are in place. 

Outside-Kyoto elements might include, for example: 

o getting key countries to take on the Annex 1 
target by joining Annex 1 under· the Convention 
(through the Convention's "review of annexes 11 

procedure, to begin at COP 3 and finish at COP 4) 

0 

rather than · including them in the Kyoto agreement; 

amending the Convention to add an Annex ·B, 
rather than including an Annex Bin the Kyoto 
agreement; 

o including an Annex Bin the Kyoto agreement, but 
getting key countries to take on an Annex B 
target after the Kyoto agreement is adopted; 
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o seeking quantitative targets or other commitments 
from key countries through bilateral agreements 
with the U.S. ; 

o seeking quantitative targets or other commitments 
from key countries through regional groups (sL...S...,, 
the Japanese proposal for a pledge and review 
process under APEC auspices; 

o elaborating certain processes under the 
Convention (such as related to developing country 
reporting and review); these would then apply to 
all Parties to the Convention, not just Parties 
to the Kyoto agreement; 

o taking up elements relating to the OECD and IFis 
within those fora; 

o [other] . 

o If certain key elements are to be sought outside the 
Kyoto agreement and if the Kyoto agreement is to be adopted 
in December, before the other elements are in place , it 
needs to be decided what is the minimum that must emerge 
from Kyoto to be politically acceptable (.!L..9.:-, it might not 
be viable to include only a developed country target in the 
agreement and seek all other elements elsewhere). 

o Alternatively, the U.S. might seek to postpone the 
adoption of any Kyoto agreement until COP 4 in 1998, at 
which point certain other elements could be available, such 
as the addition of new countries to Annex land the 
amendment of the Convention to include a new "Annex B." 
The ~yoto agreement and the new elements could be combined 
into one amendment package or legally linked in some other 
way. 

o (Note that it is not just developing country elements of 
the U.S . position that could be deferred past Kyoto. For 
example, regarding JI with credit, some argue that the 
decision whether to allow JI with credit should only be 
made after the pilot ~haee is over; the Kyoto agreement 
could provide that Parties with targets can use JI, "in 
accordance with the decision taken the Parties to the ·~ 
Convention in [date]." The U.S . could make clear that a 
decision to allow JI with credit is a precondition for our 
joining the Kyoto agreement . ] 
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Next steps 

o Time is of the essence with respect to any option 
that requires international negotiation. 

o If it is also decided to seek additional developing 
country elements outside (and later than) the Kyoto 
agreement: 

it would be advisable to reach out to domestic 
constituencies to start changing expectations about 
what is to emerge from Kyoto itself; and 

it will be necessary to figure out the means for 
achieving the post-Kyoto objectives . 
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September 16, 1997 ~ 
Q.. 

(.D 
MEMORANDUM FOR TODD STERN ,_. 

FROM: 

RE: 

cc: 

KA TIE McGIN'fir 
GENE SPERLnfl; 
DANT ARULL<f' 

ROSINA M. BIERBAUM 

FYI 

TJ Glauthier 
Peter Orszag 
David Sandalow 
Janet Yell en 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Attached, please find a memo I received from the Staff 
Director of the joint NAS/NAE/IOM report, "Policy Implications of 
Greenhouse Warming ... " 

Note: potential for a 25% reduction of US greenhouse gases at 
less than $1 Off. 

Call me at 6-6077, if you have any questions. 
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German-American Academic Council Foundation 
Stiftung Deutsch-Amerikanisches Akademisches Konzil 

Washington Office 
1055 ThomftN JcffcrM>n Slrecl, N.W .• Suil.c 2020 

Phone: (202) 296-2991 WMhington, DC 20007 Fax: (202) 833-8514 

~ October, 1996 

MEMORANDUM Vju Fax: 202-456-6025 
Two Puges Total 

To: Rosina Bierbaum, OSTP ~ 

From: 

Subject: 

Rob Coppock, Dcpuly Director l~ 
Greenhouse gas emissions reduction potential 

The NAS report "Policy Implications of Greenhouse Warming: Mitigation, Adaptation 
and the Science Base" states on p. 493: 

"[A review of Pigures 29,2 to 29.S indicates that] it would not be umeasonable 14.> 
expe.ct that a roughly 25 percent reduct.ion in U.S. greenhouse gas emissions (i.e., 
2 Ot C01. equivalent) might be achieved at. a cost of less than $10/t CO2 
equivalent. This is, in more t:ommonly wed terms, roughly an additional $22 per 
~hort ton of coal, $1.75 per barrel of oil, $0.60 per million cubic h-:ct of natur.1I g-.ls, 
$0.1 J per gallon of gasoline, or 0.7 cents /kWh for the currcm U.S. electricity mix .. ". 

These costs were estimated using available technologies in a vadcty of sectors (residential and 
commercial energy management, industrial energy management, 1nm5porration, electricity 
1nd fuel s\;ppl.y, arid l'1<lrttticrgy cmissiotilll reduction>:). 



cc: Maria Echaveste/WHO/EOP, Mark Hunker/WHO/EOP 
Subject: proposed agenda for Sept. 11 

Proposed agenda for Thursday, September 11 briefing follows: 

2:00 pm Welcome 
Maria Echaveste 

2:05 - 2:20 pm "Why Climate Change is important to The President." and O&A 
Todd Stern 

2:20 - 3:00 pm Science presentation and O&A 
TBD (Gibbons or Carll 

3:00 - 3:30 pm Impacts and O&A 
James Lee Witt 

3:30 - 3:45 pm Break 

3:45 - 4: 15 pm Solutions & O&A 
Katie McGintv 

4:15 - 5:00 pm Vice President's presentation 

List of potential speakers on Climate Change from the Administration: 

Marie Echaveste 
Todd Stern 
Jack Gibbons 
Katie McGinty 
Gene Sperling 
Dan Turullo 
VP 
Cabinet -- Rubin/Daley/Pena/Browner/Babbitt/Witt 
Janet Yellen 
Tim Worth 
Stu Eizenstat 
Sandy Berger/Jim Steinberg - NSC 
Dirk Forrester 
Betsy Moeller - DOT 
Fred Hanson • DOT 
Garamendi - DOT 

C ..______ 
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flOUllS 6.4 Com11ui1on of ml ige1ion opllom u,ing. technolo1lc1I co1ui1g attd 
energy modeling cakulatlons. 

Sovacs: O,aptcr J I o( the Rplnt of tbc Mitlaalion hnet. 

"100% huplcmentatico/Low Cost" aua111e1 complerc ilnplcmentallon of :ach 
option (!00 percent lmplemen1atian) comblncd with the Jow range of cosr 
estimace, for &1111 option Oow cost). This line indicates tl1c uppet bouml 
that could be achie\-cd wilJ1 all opllons tlrown. A compleJc analysis would 
catcolat~ approprlalc }mpkmentalion rnte1 for each optlon. l11a1 is beyond 
tbe scope of this study. It should IJe realistk to 1cllievc eminion rcductton 
and eotl resul11 sonrewberc between the two lines in FlgUfC 6.3. 

As pointed ouc earlier in this chapter, rechnologic11l c:orth11 and ~nergy 
modeling sometbn~ )'lelll diffcreol re_aul11. For lhls reuon, botft ete pso1e11ted 
in Figme 6.4. TI• •too~ lmplerru:ntnonJI..ow Cost' mllf '25~ Jmplemontotion/ 
HJglt Coat" curves are topcated from PJau,e 6.3. and die 11ngc typlca~ of 
et1ere:1 mo4'eling t, shown. Aa c111 be seen from Piiurc 6,4, tbe Unned 
s1a1e11 1bould bo able to athiovc substantial sed11ctl011 in grcenl1ouse gas 
emisaions a, low c08t, c,r perhaps cveis a sn111ll net savings. 

IMPLBMENTING MITIGATION OPTIONS 

All array of policy in,rnment11 of IWO different types nre 11'1llable: rep• 
lation and fnc:entive1. Re1tllalor1 fnswmenb mandacc action lfld include 
conlrolli 011 connunptloo (llau. qnotu. requtred pnldvct atlrlbuta), produc- • 

1,frtlGAllON 6J 

don (quotu on prod11c1s or 1ubstance1), and factors b1 desig11 or produclion 
(efficiency, durability, processes). Im:attive insltuments are des1gned to 
lnOuence decisions by indiYldualt and orgardzatioos aml includ6 tnec.and 
subsldle, on prodi.ctlon factors (carbon lll, fiae-1 tax) and on J)foda,cti and 
ocher outputs (emission taxes, product t1.~es). financial iodiacenmus {tax 
~recli1s, subsidies). and tr&nrtemle emilrion riahts (tradabii: c:1nissfo11; re• 
ducteon1. tradal>te ccedits). 

lnlerventlons at all levels ~utd effeciivcly reduce srunhousc warmioa. 
For cxampfe, individuals could reduce ~ero consumption, recycle soods, 
and reduce ~n,11mJl((on or dcfeteriout materials. Local so\•cmincnts coufd 
concroJ emisslom from building-.1r1nsport neett, waste processing plants, 
and Jamlfill dumps. Stale g0fframcol1 could re.slruclure electric u1Uity 
priciag t1ntCllll'es: afld stimulate I nrl~ly of efficiency inccntiv°'. Natlon11l 
govcmmcnh could pr.sue action in most of the policy at"eas or relevance. 
lnterudoaa1 orga1tbatlon1 could CGOrdinale program in \'1tious parts of 
the world, mnage transfers gf resoun:e11 and technologies. and racUitale 
c.itchlnge or monlcoring and other relevant data. 

The chGicc or policy instnJmcat depends on the objecti\·c to be served .. 
AlthouJb this analysi, ofmitigarionopfioos does not include all posdbilities. 
the panef is hopeful th1t it doff identify the mosl promising options. This 
analysis provides Ille bo,1:innin11 of a structure and a process for ideocifying. 
tlio1e. strategies chat c:oa1d Rppropriately mitiaate 1he prospect of greenhouse 
warmhtz. 

CONCLUSIONS 

Tbre is a pore11tial to laexpenslvely n=duce or offset a~enhouse gas 
e1nissions la Ille United Siatet. In amtieuJ1r, the maximum feasible poten­
tial n:ductioa for the oplioas lnbeled "net benefit" and ''low cDSI" in Ttbfe 6.2 
to1al1 al10u1 ).6 billion tcms (3.6 Gt) of CO,-equivalent emissions per year. 
(Hcte. ,i3 ~Jsewhcre In tlUt report, tons are metrk.) This is a liltle more than 
one-third of the tOlal 1'9901reenho11se ga emissions in the United States 
and ~p~enrs an optimlstic upper bound on what 00111d be adlleved using 
tbele oplions. 

A fo"er bound c1111 be estimated from Figure 6.4. Arllitrarily u~inJ a 
c11toff'ofbetween $10 aadS20 per ton af_CO1-equh,oleat cmiMion reduction 
would produce a le1l'el uf about J 0( of COJ~1dv1leo1 emistions per year. 
OJ a tit11c more than 10 perce,u of cuneot greenhouse gas euiissio111 in the 

" ~ Uul1cd S111tes. 

1 : J/ 'Thk. an4Jysi1 IUfSeltl lhal dtc U1dted States ct1uld rduce tu grecnlao~se _ 
'. ..-f' 8'11 emjsliDM by 1,ct,ycen 10 and 40 pen::eot of the 1990 level at very low 

COSI. Some red11ctlut111 may evett be at • ~ savings If the proper p0Ucie11 
1 ! ore impfementcd. 

' 



l04 11/'l'l!NDIK A . 
'fADLR. AA 6.11imaced 1985 Ol'obnl Orecnboux Ona Elnfssiom1 rrom 
Hu,ntm Activities 

Grci:aho1t1e Oo~ CO1-c,c1uinlen1 
EnriniDH!f tMl/Jr) lirnis1lona- (Mt/ye) 

- ·--·------ · 
COz BntlJNDJlA 

CoJ1m1erclal c11erl)' i~ROO JH,800 {57) 
Tropical cfef«tM11t1011 2,600 2.,®D (8) 
Other 40D 400 (I) 

TOTAL 21,800 21.SOO {66) 

CH,.Emi#liom 
FtleJ pn:1duc1iDD GO 1.300 (4) 
Ense rfc ft1mcntatio11 70 , .. ~oo (.5) 
Rice caldvadon uu 2.300 (}) 
Lindfill8 JO 000 (2) 
Tnrpiclll dcfomtarlon 20 ◄DO (I) 
Other 30 ,oo (2) 

TOTAL 3'20 ~.100 (lO)• 

CfC•I J and CFC-Jl lltniuioa1 
TOTAL tUi 3,200 (10) 

N1OEmis9iom 
Coal i:omlmSlioo I 290 (>l) 
Fer1Uiur we 1.5 ◄40 (J) 

O~ln e>f cultl\'Alcd lamt 0.4 llU {>1) 
Ttoplcal dofiwesmlon 0.5 lSO (>I) 
Fuel .,,-ood add lndnstrinl blomus tt.2 450, (>J) 
Atriailtuntl wutes 0.4 120 {>l) 

TOTAL 4 1,1,0 (4) 

TOTAL 32,HI0 UOC')) 
- ··-- ·--·--·-···--···'"--•· ---· 

•'CO2-~111i\lak111 c11,lMhn11 arc cnh:nlntedl fmm 1t,1: Orcenhou&e O• 6mlssltm,i 
c:nlutnn b)' u5ing the foltc>wing mullip?iers: 

C~ l 
CK_. '21 
CFC'·fl nud ·12 MOU 
H10 290 

:-lumbers bt puenlhtstt 11re pcrce11t11e• of total. 
"ror.l does not MIii' due t<J rouading euors. 

NOTE; Mt/yr= innlion (10, n\elric tot11 (l) PCf yilar. All entries are rounded bc­
aiu,e f11e exact nluu ate ,"Olt1ro¥Cni~l. 

SOURCE.: A1ktpictl rrNn U . .S. O~r1mc111 ofEncagy. 1990. Tl11• 1k0tuwfa qJ LtrllR· 
1c,m OlollfJI Cli'"°'t ram,R~; A l'rrUml,klrJ ,brrumcaJ-llf!('Orl 11/ 011 lntcro1~•cy 
11111: Fttrrt, S11rln1ffdd. Va.: N11tio1111E Ttthnkd fnf'mmntinn Smlco. 

~ 

,tlljNIJIX A /OS 
• ' 

C02_d,al w.,uld produce the itmc amount of forcing anbe 11urrace i~ caltu• 
Jaaed. Thi• is the COJ equivalent for that.specific COl'lc:entrAlion of the 0tl1er 

~cnhouse au. The rupeceivc cm111 per ton for dif~re11t options can then 
be c:an,pmd directly. II is i1np,onant to r~cognJ:zc, bwever, that these· 
c111cula11out allow COfflJ:tarl,oo omly or Initial contribuliona. They do not 
accuunt far cbanga in eneru-1mpping efrecliven~• over the various lire-
1imc1 of d1eac p-ses in the almoaphere. . 

JJ. Wlrot nuflgall"" splionJ trrt-nunl co.1t•efftcti,•e1 J 

The pand nnks aptions for .reiludn1 grecnhou1c aai emiulon1 o~ removing 
greeriliouepser fN>mthe atmosphere according to thcircost-efftctiveneu. 
Some of' tbeac option, have iu:t aavl1111 m very low net hnplfmenta1ion 
oo,ts compared tootl1er in,emncn1a, ~ options nnge frona net, !lflvings ro 
more: tban $100 per metric: ton or C01-equiYalcnt cmiasiont ••o)ded or re­
moved from du~ -.cmoaphere. The most cost-dfcctive: mitigotion bptiona nre 
presented jn Table A..S. j 
36. What ar~ tmmplts of optim11 wilh ltu·ge pdtemiul In rtdu,·t or oJJstl 
eml:r.uon,? ! 
The so-culled acoe11ginecriug options hate the potential of •~hs1an1ially 
.1tffect1111 almospherlc concentmtiont of grccnhou!lie gases. Tfley hllYC the 
nbifh, ta screi=a im:umiRJ ·sunllpt, 11l1mulate uptake cf CO2, by" plMU and 
011imab In lite oceans, or remove C02 lrom Che atmosphere. Although lncy 
1ppear r~iblc, itiey ttqulre adclltional inve.,tigatfon beca11se artbeir put~n­
tia} eaviromnental impR~1,. 

37. Hoiv nrucA 11,vmld it ,v&t 10 slauificaml:, rtrlMt:~ ciurmt U.S. gnm1• 
lwu.r~ g411111/sslons? 

It dcpend1 on the leY11l of einl11ion reduction desired and how it is done. 
The mml c:ost-effecti\'C optfon, are t'101e tbal enhance efficient use of en­
ergy: cfficlcncy improvcmc!lll In ligflth,g a1)d appllRnce!'I. white roof~ and 
pavh1g ti> eubancc renectivily, ond improvement in buihUng and construc-
tioQ prAC!ices. . 

Figure A.4 comp11es mitigation optionB, 111d Table A.S glv~ lhe panel's 
estimate., of net cmt 10d emission ~duclions for ttveral O{ltions. 1l must 
be cmphHlz.od lbl lhc table pn:scntt lho panel's e11lirn11es of the n1nxin111m 
technical potential for eRcli option. The calculation of ~t♦cffc:ctiveness or 
ligltting efficimcy, (or example, does not consider wbecher Che ,uppJy of 
light bulbs could meel lite demand w1th curreflt producclcm capacities. Nor 
due11. it consider ahe cndc-off b~twcen expenditures on li1ht bulbs am.I on 
health cm, education, or basic smiler for low-income famllics. In addi­
ticm. 1hcre is a dangerc,home "double ccuntlna." For enmple, in the area, 

• or enefBY 1upp'1 bOlb rmcloar. and 11atur11l gas; C11crgy ot>!ions ass1tme re-
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TADl..:E A.$ Complri•on of Selected Mili1ntio11 Options itJ the United States 

Putenriot Bml,1lon1• 
Reduction 

• NCI h11plcmcnt11tlOJ1 (I CO2 cqulvotent 
Midptfon Optfon eeu• peryelf) 

Build!RJ amay cflicl,ncy NCI benefit 90B mffllon' 
Ve1iicJe cfflcko~· (no Bc,1 dMttlp) Net bmcfil 300mflllon 
l11d11tUial entrlJ' m1n11~mcdt Net hfflcfit to low cost SOD m!Jllon 
Tra11sport11lon JJ•tom 11U1.11qement Met beec!il to low cost .50mWfon 
Po~r plant bed nte fmprotemenLI Net bes,cfit co low co11 .50 mlllion 
L11ndftJ1 IH colfectfoq Low co.,1 200-milllon 
Haloc:nrbon-CPC UMIC rcdutlion Lowc,m 1400 million 
A1rh:ultuce L1>w cost 200 anlnloll 
ttcrmatadon Low tc,, macknne eos1" 20Dwlllo11 
Eleclritity •'?fl>' Low to modcraite cost' 1000 GtJmon" 

"Net benefit = cost lf:lll thin or eqotl to aero 
L1)w cosr • co'1 blitween SJ 11114 S9 per ton of C01 equivalent 
Moder111e ~st=- co.st be1wccll StO and $'99 per ton of co., eq1tinlcnt 
Hfah CO-\l = Cos& of $IOI) or mo~ per ton of CO1 cquivaJelU 

•niis ••mui.inum feasilJle .. potential c111i11ion tt~uc:1ion assumes JOOi pmcnt 
implemenlntion uf each option ht re■sonable applic1tlon1 and ta 1111 op!lmilllc '"upper 
l>nund" Oft cmiaslon reductions • 

• 'Thb llcpmdr. on IM 11ctual h1,plomen11tlon level and b COlllfO\-'CTSi11l. 111·1. 
ttprescnl, a attddle value of poulb1c nlca. 

"Some po1tlnn1 do tall in low co1t, but It ls nnl pcwlllle co detcrmlrn= the amoual 
of rcdatricms obttimble at 1har CO!I. 

#fhe po1wl1I caumon mhu:tlon for elmricity npply up1lu111 I• 111:1111Uy 1700 
Mr co., cqvh-nlent pct )'Cllt, but 1000 Mt I• 1lrow11 he~ to remove die doubJe­
cuuatlna c:ffc:tl. 

NOTE! Hesc 11nd throughout this report, lotu. •~ metric. 

SOURCE: Chnptcr l I' of the Mltla~ion Panel report. 

placement of tlie 111me ccnJ-fircd power plants. Table A.s. 1lowcvei:. pn:-
1cnt1 only optioM thA1 11,old double couming. finally, although there is 
evlde11CC tlul efticlcncy JDUlfD11l~ can PIil', there 11 no f"tdd cvhJence show­
Ing $UCCClH widl prngrami on the massive scale IDB!estcd here. Thus lhcrc 
may be very good reatons wllY "negalive co5\ optiom'• on tt1e figure arc not 
J1np1cmenred lodny. 

_ The- U1ti&cd S111e21 0011111 ceducc i1s grceftbouse aas emlnions by be1wecn 
10 1100 40 pcrcc>n of lhc 1990 level,; nt low cost. or pc-maps 1on1e net 
Hvi11gJ, if proper poJicle1 .,6 impkme11led. 
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FIGURE A.4 CompadSOB or mitiplion optloJIS. 1·01al polUltlal reduction of C01· 
equivale111 cmitsl11111 is cornpcneci l<t lhe c:!Mt in dollan per tini of 001 rcdoc:tion. Optiom 
•~ ranked rrom left 10 rigbl J11 .COj cmi11iooir acoordin1 to COit, Somr ap1!01n show 
the ('O'sJbilh)' of rdoctions or C01 ~miuiOD!II at a net s...-1,igs. 

SOURCE: Chapter II of die nport orthe Mltiaa1iun Panel. 

AUAP'J'ING TO ADlllTlONAL OREENHOUSB WARMING 

Jtl. iVlll humnn ,u,d na1urol j)'llfllU anapt without ,mlsta11ct? 

F 11m1ers adjust their crape and culli ~•tion pracdces in res.pbnsc lo we1tbe1 
plltlen1s O\•er time. Natuml ecosystcfl)S alio Ad1p1 10 changing condition,. 
·me real issue ii the 101e at which lnlmtn ind natural systems wHl be able to 
adju11. 

J9, Ar wlrat ra1~1 u,11 lma,011 ,md 1,atBrul SJ.Jltmi udtq11'! 

Many h11man sy1tem.1 have decision and in~1tmenl cydcs 1111. •"' sbor1cr 
rtlan the tlmc In whtcl1 imi-cts cf cUmatc ct,ansc woold becmtie maolfest. 
These 1ystems Jn the United S1a1e1 sha1dd be u.ble 10 adjust to climate 
chtm5e without govenunen111 intervention, as Jong as it is gr9!iual and·tn­
fonnation abo\11 tl\c rates of change is widely nNailable. This appti~ to 
agriculture •. c01nmcrc:inl (Qreall)', Md inost of industry. lml11sttinl sectors 
wid, extremely tons invc11H11Cflt cycles (e.g .. 1raBSpurt 11y11cm1. url>an infra­
structure. and tnnjor 1lmcture1 and facHlfiei;) or requiring tiigh \'oJumes of 
w11ter may rr:qLII~ special aneution. Coaatal urban 1enleme1us would be 



Draft Draft Draft 09/1 0f ~i Page - 1 -

Climate Change Technology Options 

1. Buildings: 
Buildings produce 35% of US CO2 and consume over 2/3 of all US electricity. Energy use in buildings has increased 2.5%/year since 
1986. The construction industry has not gone through the transformation that has reshaped most American manufacturing because of 
fragmented local regulation and no tradition of research or systems engineering. It appears possible to cut greenhouse emissions in • 
buildings by a factor of2 or more (and in some cases make buildings net energy producers) using methods that both improve building .. 
quality and lower cost. Leaders in the industry, its suppliers, the companies that insure and finance buildings, and state and local 
regulators are willing to join us in capturing the potential of making sharp reductions in building energy by improving products and 
production methods and streamlining regulation. Our strategy involves near-term actions to reinvent federal, state, and local 
regulations to create a near-term demand for the many technologies already available and a research partnership with builders and 
suppliers aimed at dramatically new building designs and appliances. 

PATH 

Actions 

• A partnership linking builders, building suppliers (windows, appliances, etc.), 
insurance companies and federal/state/local offices designed to streamline federal, 
state, and local regulations and create markets for building designs that achieve major 
energy savings while reducing costs. Partners will seek expedited permitting and 
reciprocity from participating communities. Insurance companies will play a key role 
by encouraging construction quality. 

• Large procurements for new housing units meeting ambitious performance 
specifications will be made in Colorado, Florida, and Los Angeles. 

• Federal agencies will participate by streamlining federal regulations, helping 
communities craft performance-based procurement instruments, helping review and 
certify structures claiming to meet performance specifications, forming research 
partnerships to develop pre-commercial components and design concepts (not costed 
here, see long-term section) and providing overall national leadership and an 
infrastructure for communication between participating communities 

Federal 
Cost 

$ millions 

Savings 
(MMT) 

( per year) 2010 2030 
$10HUD 
$10'NIST 
$5DOE 
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Actions Federal Savings 
Cost (MMT) 

$ millions 
( per year) 2010 2030 

Home • Widely advertise the value and use of a voluntary rating system for new and existing 
Energy homes which would assist homebuyers make choices based on sound information 
Ratings about energy/environmental characteristics of the building 
Energy Provide national leadership to encourage partnership with utilities, energy service ? 
Star companies, and others interested in offering improved service to their residential and EPA/DOE 
Customer commercial customers by helping them reduce their energy usage and energy bills. For 
Service commercial customers, including schools, hospitals, and shopping malls, this could also 
Program include installing, financing, and maintaining on-site electricity generation systems that 

would reduce overall energy usage. Goals would include: 

• increase the installation rate of high efficiency equipment for routine replacements of 
key building equipment and appliances 

• increase the market penetration rates of intelligent building management systems 
Million • partnership combining businesses, federal, state, and local governments to develop $lODoE 0.2 30-50 
Solar and communicate approaches to voluntary deployment programs. 
Roofs • government purchases of rooftop systems for government facilities (through executive 

order?); I 

• develop special programs for federal loan programs (SBA, FEMA, FmHA, RUS, 
Fannie Mae among others) already authorized to provide low-cost financing (20year 

I loans 5% below bank rates are possible) 

• promotion by federal agencies 
Advanced • lighting 
Building • advanced appliances 
R&D • sensors and controls 

• tools for integrated building design/analysis 
New Enforce existing appliance standards and develop ambitious standards using existing 
Appliance authority for washing machines and other appliances. Options for "plug loads"? 
Standards 
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2. Transportation 
Cars, trucks, aircraft, and other transportation produces 33% of US CO2 and has grown an average of 2.3% annually since 1986. Low 
fuel prices and constant increases in vehicle miles traveled make this the fastest growing source of US greenhouse gases. The average 
efficiency of new US cars and light trucks has been declining since 1985. All attempts to affect the industry through fuel taxes or fuel 
economy regulation face fierce opposition. Research may produce radically new technologies capable of delivering large gains in 
efficiency without increasing the cost of vehicles or travel. This program focuses entirely on research designed to reduce fuel 
consumption of cars, trucks, and aircraft by factors ranging from 50-200%. 

Actions Federal Savings 
Cost (MMT) 

$ millions 
( per year) 2010 2030 

PNGV , . Increased funding in bottleneck technologies may be needed to increase the 0-100 
probability of meeting the 80mpg goal. These include: above 
⇒ lithium ion batteries (key bottleneck is electric storage) existing 
⇒ low-cost electric power controls in small volume (see electric controls below) budget 
⇒ innovative hydraulic storage and pump/motor hybrids 
⇒ low-cost composite materiaJs ' 

New Tech • Reduce energy consumption per passenger mile of air travel by 0% 
for • Next generation air-frames and high-bypass_ engines increase efficiency 10-15% 
Air Travel • Use of advanced air-traffic control systems can reduce fuel requirements by[]% by 

avoiding delays and permitting optimized routes 
PNGV • 25 to 50 percent improvement in fuel economy for long haul trucks and 100 to 200 25-30 10-20 
for Heavy percent improvement for urban delivery vehicles. 
(>8500lb) • focus on improved diesels, hybrid drive-trains 

I Trucks 
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3. Industry 
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Industry produces 33% of US greenhouse gases - 78% of it in six industrial sectors: pulp and paper, chemicals, petroleum refining, 
glass, aluminum, iron and steel, and metal casting. Our strategy is to focus on accelerating the adoption of technologies. which could 
have a major impact in a few areas where the payoff is high and regulatory or other barriers appear to be blocking adoption. Over the 
long-term, research partnerships can achieve efficiency gains with biotechnologies and other methods. 

Actions Federal 
Cost 

Savings 
(MMT) 

I $ millions 

establishment of expedited and standardized environmental permitting processes for 
advanced turbine-based industrial Combined Heat and Power systems; 

Accelerate • 
Combined 
Heat and 
Power 

• performance-based emissions standards as for utility generator emissions in the new 
EPA rules on SOx and NOx; 

(use waste 
biomass 
or natural 
gas) 

Expand 
Industries 
of the 
Future 
Research 
Partner­
ships 

• credits for efficient C.P. systems that displace utility generation emissions in 
emissions permit applications; 

• strong encouragement by the Federal Government that unencumbered, open access to 
the electricity distribution system by efficient C.P. and on-site generation be included 

1 

in state and national utility restructuring legislation; I 

• common depreciation schedules for all on-site and utility-generation assets. 
• ensure focus on near-term opportunities in forest product industries including paper 

processing's supply of "black liquor" and "hog fuels" 
• develop information, tools, best practices, and training. 
• Establish priorities in long-term research identified in the roadmaps already 

developed by industry groups and increase federal investment 
• Topics would include such things as biocatalysis and other methods for achieving 

high productivity chemical production and separations at low cost and with low 
emissions, inert anodes for aluminum production, and electromagnetic metal casting. 

Industrial . • Expand existing Motor Challenge Allied Partner network capture energy efficiency 
· Power opportunities employing market-ready industrial steam system and compressed air 

( per year) 2010 2030 

$10 DOE 30-45 
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system technology. 

I • Partnership will develop and communicate improved designs for efficient air and 
steam systems in addition to electric motor control 

• Provide training programs for industrial designers and expand programs in 
engineering schools. 

4. Cities 
The local transportation policies, urban design, and other urban policies have a profound influence on carbon production. []% of 
vehicle miles driven occtu in metropolitan regions. Portland Oregon demonstrated that a growing economy did not need to translate 
into growing amounts of travel and urban congestion given sensible programs in highway construction, parking policies, mass transit, 
and zoning. Using a similar program, Portland stabilized growth in per-capita VMT over the last 5 years. Some of the programs 
considered (building retrofits and increased use of non-auto transportation) could have impacts in the near term. Programs to 
encourage changes in urban structure that minimize travel needs are important but will have influence only over the long-term. 

Actions Federal Savings 
Cost (MMT) 

$ millions 
( per year) 2010 2030 

Clean • Strengthen and focus existing programs in DoT/NEXTEA, EPA, and DoE to $30DoT 18 
Cities encourage improved urban planning, increased use of buses, jitneys, and other (trust 

alternatives to automobile travel, and programs to encourage greater efficiency in fund) 
public buildings including schools and hospitals. $?EPA 

I 
• Support Urban Initiative, Sustainable Development ChaUenge Grants ?DOE 

• Support en regional pilot projects to overcome institutional and analytic barriers to 
better integration of transportation and land use planning as proposed in the . 
President's budget 
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5. Agriculture 
Programs in agriculture aim to develop production methods that achieve large reductions in inputs of agricultural chemicals and create 
new economic opportunities for rural communities through crops that can produce an energy source which can be used with zero net 
contribution of greenhouse gases. The strategy relies on using authorities available in the farm bill to encourage early experiments in 
areas where niche-markets can be identified for biomass energy crops and a reseru-ch program designed to achieve much larger markets 
in the future. 

Actions Federal Savings 
Cost (MMT) 

$ millions 
( per y~ar) 2010 2030 

Biofuels • Restructure IS TEA proposal for extension of ethanol tax credit so that it will apply to 
all biomass-derived fuels on an equitable basis 

And/OR 

• Provide funding to share the cost of a large-scale facility for converting biomass to a 
liquid fuel (ethanol, ethanol, synthetic diesel) 

Farm-Bill • Review use of Conservation Reserve , Rural Economic Development, Flood Control 2USDA 
for and Drainage, riparian control, and other programs to encourage experiments with 
Biomass sustainable biomass crops i ' 

New • Apply advanced genetic techniques to create drought/disease/pest-resistant biomass 20USDA 
Crops for crops capable of being delivered for less than $20/dry ton/ha 
Biomass • Develop production/harvesting methods compatible with sound conservation/wildlife 

management plans 

• Develop low-cost harvesting, drying, transport methods 
Low Input • Launch an ambitious program to achieve the yields of "green revolution" hybrid 
Agri- grains without use of nitrogen fertilizers. (fixing nitrogen in microorganisms 
culture associated with the plant root structure, nitrogen-fixing cyanobacteria capable of 

reproducing in the soil, and other concepts) 
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6. Utilities 
Electric utilities produce about a third of all US greenhouse gases 88% of which results from coal-fired power plants. Emissions have 
grown about 3.5% annually since 1990. Our strategy here focuses on using the opportunities presented as states and the federal 
government consider sweeping deregulation of electric generation. The goal is, at a minimum, to maintain incentives for efficiency 
and renewable energy that are at least as powerful as those available under existing regulation. Several options would increase 
incentives. In addition, we suggest options for accelerating development and adoption of renewable energy technologies. such as wind 
which may be able to provide competitive power in some parts of the country. 

Public 
Benefits 
Charge 

Renewable 
Portfolio 
Standard 

Encourage 
Green 
Procure­
ment 

Actions 

• A fund similar to the Universal Service Fund for telecommunications would be 
established to cover poor and rural customers as well as to provide state resources to 
fund efficiency and renewable programs which would be eliminated under 
deregulation. 

• Federal service charge of a tenth of a cent per kWh (1 mill/kWh) would be collected 
and given to states which charge an additional tenth of a cent for state operations. 

• As a part of utility restructuring, require either every generator or every retail power 
supplier to have a certain percentage of renewable energy credits in their resource 
mix, equal to some percentage of its total annual electricity sales. A retail seller can 
earn credits by owning renewable electric plants and generating credits, purchasing 
renewable electric power and receiving credits, purchasing credits from a renewables 
generator, or perhaps from a specialized REC market. 

• Help states experiment with methods for encouraging programs in which individual 
utility customers would! be given the option of paying somewhat higher bills to cover 
the cost of purchasing low-carbon energy. 

• Require that information be made available to facilitate state programs whereby 
customers could voluntarily indicate a willingness to pay a premium for electricity 
generated from low-pollution (low CO2) generating facilities. Technical assistance 
(information infrastructure) could be provided for state green energy programs 

Federal 
Cost 

$ millions 
( per year) 
$3,000 
(scoring?) 

Savings 
(MMT) 

2010 2030 
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Renewable • Help utilities and other potential buyers of renewable energy purchase equipment 
Procure- (possibly through purchasing consortium such as the "green carrot" procurements) 
ments that provides the lowest-cost to customers while creating a market that can encourage I 

innovative technologies. This might, for example, permit a firm to develop a large 
I wind field including construction of required transmission to connect the field to a I 

suitable grid and possibly use of underground compressed air energy storage (CAES) 
to increase capacity factor and load-following characteristics of the and therefore the 
value of the power. 

7. Basic Research 
Stabilizing global greenhouse gas concentrations over the next few decades will require major changes in the way energy is produced 

1 

and consumed. Achieving these goals requires investment in long-range, high-risk technologies which do not meet the investment 
objectives of private firms. The programs proposed here would provide federal investment for basic science and basic engineering in 
key areas. Most of the technologies supported here would benefit many different business sectors. 

Actions Federal Savings 
Cost (MMT) 

$ millions 
( per year) 20]0 2030 

Fuel Cells • 20-40 $/kW fuel cells capable of meeting the weight/volume/maintenance 
' 

for Cars requirements of an automobile 
and Other • low-cost/volume gasifiers for converting liquid fuels to hydrogen 
Light- • low-cost/efficient on-board hydrogen storage 
Duty 
Fuel Cells • 100-300 $/kW fuel cells compatible with heavy vehicles (trucks, rail) and buildings 
for ( cogeneration units producing electricity and power). 
Buildings, • low-cost/high-reliability reformers for converting natural gas 
Trucks, • emphasis on range of technologies: PEM, molten carbonate, solid oxide 
and other 
Heavy 
Duty 
Vehicles 
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Other • lightweight materials for vehicles and other applications 
Basic • sequestration of CO2 in acquifers and in other mechanisms 
Energy • advanced nuclear cycles [safe, proliferation-resistant, environmentally benign, cost-
Research effective] 

• bulk energy storage 

• semiconductor research for advanced photovoltaics 

• inexpensive devices capable of switching large electric currents rapidly 

• molecular biology for bioprocessing, biofuels, and low-input agriculture 

8. Federal Procurement Policy 
Various I • Options being prepared by a separate policy group 

0911 O!Qj7; Page - 9 -' ; 
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THE WHITE HOUSE 

WASHINOTON 

September 12, 1997 

I would advise you to steer clear of the statement you made in 
your speech Tuesday to the effect that we could reduce 
greenhouse gas emissions by 20% tomorrow with available 
technology. 

As you know, many people believe this is theoretically true if 
one assumed perfect dissemination of the most energy efficient 
refiigerators, air conditioners, light bulbs, insulation, etc. This 
point was made in a Weekly Economic Briefing that CEA sent 
you on July 25 (relevant page attached). 

However, as the WEB also pointed out, such perfect 
dissemination is unrealistic and even very broad dissemination 
would be tough to achieve; indeed, as the WEB pointed out, 
economists tend to be skeptical about broad dissemination in 

• light of people's common resistance to many green 
technologies. 

More to the point, the press and some others are misconstruing 
your remark to suggest that you really think we could promptly 
reduce emissions by 20% with no pain. So I would recommend 
avoiding that particular. comment. 

fa 

\ . ·• 
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I EYES ONLY I 
SPECIAL ANALYSIS 

Is There a Free Lunch in the Refrigerat(?r? 

Economists are typically slccptical of tho argument heard in energy policy debates 
that alternative energy-saving technologies arc readily available at no extra cost to 
consumers. They recognize that people do not always tlkc advantage of cost­
etfcctivc, encrgy--eftlcicnt technologies that, in the long run. arc goad for both tho 
pocketbook and tho enviromncnL At current energy and product pl'ica, hoMm:'.r', 
mnny consumers may not be willing to experiment with compact fluorcsccut light 
bulbs, improved thermal insulation. better beatina and cooling systems, and energy­
efficient appliances. • 

Consumer preferences. Although rccc:nt assessments of energy-savings / 
opportunities based on engineering studies sugpt that from 20 to 2S percent of / ~ 
existing grccnbousc gas emis.uons could be climio11ted at no additional costs. many ~ 
people resist these new .. gr0Cll,. tcdmologics. Why? A mason is that people act as 
l! they have a short time horizo~ pedlaps became they are uncertain about turure 
energy prices and the rclw>ility of the technology. Sevmai stlldiM have estimated 
that when comumcrs buy air conditionen. space-healers. water-heaters. aad 
refrigerators they implicitly apply a substantial discoant to futarc cost-savings. Their 
time horizon appears to be much shorter tban the time horizon retlected in market 
interest rates. Even when they are presented. wlth csdrnates of the likely future C03t 
savings, they pay more attention to Lmmcdlate outlaY3. 

Moreover. factors other than energy efficiency also matter to consumers. They cue 
about quality and features. as well as the time and effort required to leam about a new 
technology and how it works. Co113umca may pcrc:oivo a risk that the energy savinp 
will not be realiud. a.ad mzty be averse to such risks. F"mally, even if a technology 
ls cost-effective in iu energy use on average, it may not be cost-effective for people 
who use little energy. • 

Environmental concerm. Why do we care whether people use energy-efficient 
technologies? A key reason is that the burning of coal and other fossil fuels resulb 
in environmental damage and global warming. Imprvvcd information about tho 
benefits of buying enCI'2Y-efflclcnt technologies could affect consumer decisions. 
For example. the 2ov~t rcq~ appliance labels to include information about 
likely energy bills. which allows consUJJlCa to make informed choices. The evidence 
sugiesrs. however. that many people still prefer conventional appliances-at least at 
current energy prices. 

A5 our experience with the oil shock:£ of the 1970s shows. choices do change when 
prices rise. Thus. the economist's view is that the most etrectivc way to curb energy 
consumption is to raise the price of energy lO reflect the harmful ·effects on the 
environment ~f burning fossil fuels. 

Weekly Economic Brfgfing 2 July 25, 1997 
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July 31, 1997 • 

MEMORANDUM 

TO: Participants in August 27 Meeting 

FROM: Bob Nordhaus, Van Ness Feldman, P.C. 
Dan Dudek, Environmental Defense Fund 

RE: Pooling Concept 

In our discussion in our July 10 meeting of EDF's pooling proposal in the last meetirlg, 
we identified three areas that needed further discussion at the scheduled August 27 meeting: . 

(1) How the pool would work. 

(2) How the pool's operations would relate to any future domest~ constraints ·on 
greenhouse 1as (GHO) emissions, 

(3) Whether the U.S. could get international credit for early reductions by the pool. 

• The attached papers address the first two questions. The third issue is left to further 
discussion at the Augu.,t meeting. 

The objectives of the pool proposal are set forth in a short paper prepared by Dan 
Dudek (Attachment A). An outline of the operation of the pool, prepared by Bob Nordhaus 
and Dan Dudek appears in Attachment B. 

Attac~nt C, prepared by Bob Nordhaus, addresses the question of how the pool's 
operations would relate to future U.S. regulation of C~ emissions, and lays out four options 
for dealing with future regulation. • 

2'd 
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ATIACHMENT A 

OBJECTIVES OF A GREENHOUSE GAS RISK MANAGEMENT POOL 

There is a qniq~ opportUnity at this time to establish a rational greenhouse gas 
management system similar to the flexible market-based environmental policies that companies 
like yours have had positive experience with. The US government bas adopted an EDF design 
for its protocol submission and substantial progress has been made in elevating international 
understanding of emissions trading. Nonetheless, sianificant barrlera remain to the adoption of 
an envirnnmentalJy and financially effective international policy. Chief among these are those 
nations who wish to see a more inflexible international re&lme such as that advocated by the 
European Union. While we may disagree about the overall timing and stringency of required 
reductions, I believe that we have substantial qreemem concerning the structure of an 
international policy. In that regard, EDF seeks to establish relationships with other 
organizations sharing that interest and to establish institutional arrangements that would foster 
this outcome. 

If Kyoto manages to produce consensus among natiom, there is likely to be a 
substantial lag between agreement and the implementation of legally binding obli;ations. If 
Kyoto doesn't produce consensus, the climate issue will not disappear and is likely to reemerge 
with a areater demand for action. From our environmental perspective, we would like as 
much commitment to early reductions u possible. From your perspective, you would like to 
be assured that the reductions that you would produce from demonstrations or other activities 
would be leaally available to the company whenever legal obligations are implemented. It is 
also likely that unless arranaementa of the sort proposed below can be made credible that 
existiq regulatory authorities will be used to begin the reduction of OHG emissions from 
business as usual forecasts. In that regard, a new not-for-profit organization, the • 
Environmental Resources Trust (BR'O founded with the assistance of EDF is undertaking the 
development of a private OHO trading system. ERT differs from EDF in that it can take an 
active part in transactiom of the sort discussed in this brief memo. ER.T' a trading project 
would act both to demonstrate key policy features of auch a system as well as to create 
legitimacy for reductions produced prior to leaally bindina obligations under Kyoto. 

The general objectives of private partnerships on ,rtenhouse gas emis.sions management 
and trading are: 

• 

• 

E"d 

to identify and develop the protocols necessary for low transactions cost trades to 
develop and implement a private trading system which would encourage and reward 
early greenhouse 1as reductions 

to demonstrate the capabilities of such a system to produce environmentally 
effective and financially beneficial transactions across companies, sectors, countries 
and gases. 
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• The overall general structure of a greenhouse gas risk management pool consists of 
the following general clements: 

• a commitment to specific emissions levels 

• a reporting agreement • 

• transactions if desirable or necessary. 

The attached documents describe the elements of a private GHG trading system. 
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ATTACHMENT B 

ELEMENTS OF POOL PROPOSAL 

A. Pool is a voluntary private agreeme1=11 that is legally enforceable among members. 

B. Each member bas a decadal GHG emissions limitation which is negotiated with the 
pool. 

C. Each member complies with pool obligation by meeting its emissions limitation, or 
by trading within pool, purchasing of options, banlcing, or (if certified by pool) 
trading outside pool or joint implementation. 

II. BASIC MRMBER Rp.q>oNSIBDJTIBS 

S"d 

A. Membership 

1. Initial pool consists of owners or operators of electric generation unit5. 
Provision would be made for companies from other sectors to opt into pool 

B. Cumulative Emission Budget (CEB) 

C. 

1. Each member agrees to a GHG emissions budget for 2000-2010 decade. 
Budget is in terms of tons of CO, emissions (or carbon equivalent). Each 
member negotiates a specified C~ target. The benchmark for negotiations 
of CBB would be actual C<li emissions in CY 2000 times 10; however, 
companies could negotiate different levels with the pool to reflect individual 
circumstances. 

2. Each member would be allocated a number of tons of tradeable carbon 
equivalent units (CEUs) equal to its CBB. 

3. Each member's CEB is allocated among the member's generating units. 
Obligation follows the unit if it is transferred to another member or to entity 
outside pool, unless member's obligations to the pool are modified to reflect 
transfer of unit. 

4. GreeDhouse gases include CO2, CH., and N1O. 

Annual Emission Milestones (ABM) 
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1. Members negotiate year-by-year ·emission milestones and are allocated CEUs 
for each year from member's CEB. 

2. Each member I1ll1St meet that year's AEM by showing that as of the end of 
the calendar year: 

i. emissions do not exceed annual emission milestone • 
ii. banked CEUs are available from a previous year 
iii. acquisition of either apnual or previous CEUs from other pool 

members ~gh: 

a. sales 
b. options 

iv. acquisition of qualifying CEUs from non•pool members subject to 
review and approval of the pool's Management committee including 
credited CEUs through joint implementation. 

3. If a member does not meet its milestone in a year, it must purchase CEUs 
from the pool at a J>:ice and on terms set by the pool. 

D. Annual Reportlni of Emissions to the Poo~. 

B. Displaced Generation 

Pool agreement requires all of members' aeneration (as of time of signature) to be 
committed to pool. Issue of displacement of generation to units outside of pool 
could be addressed either in pool agreement or in negotiations for regulatory credit 
for reductions by pool. 

F. Allocation of Attained Emission Reductions. 

Aarecment may contain provision for allocating to individual members credit for a 
specified share of any emission reductions attained by pool. 

m. POOL FUNCTIONS 

9"d 

A. ?vjonitor Member Compliance with Contractual Obligations 

B. 

1. Evaluation of AEM on May 31 each year (geared to Title VIII Annual CO2 
Emissions Report) 

2: Evaluation of CBB 

Management of CEU Accounting System 
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1. banked reductions 

2. transfers among pool members 

3. option purchases and sales 

4. out-of-pool transfers 

C. Provide Additional Trading Infrasttv.cture throuih an Annual Electronic Trading 
System (Spot Market) 

D. Review and Approval of Non-Member Transactions 

E. Provide Liquidity 

P. Reporting of Results of Pool Operati~ 

G. Potential Role in Complying with Future Regulatory Requirements 

IV. POOL STRUC~ 

L"d 

A. Implemented Throup a Pool Agreement 

1. conditions for membership 
2. member obligations 
3. fees and operating costs 
4. operatiom of member accounts 
S. rules 1overning bilateral transactions 
6. services to be provided • 
7. enforcement guideliDes 
8. governance and conflict resolution process 

B. Governance 

1. Management Committee with responsibilities: 

2. 

i. review and approval of purchases by poof members from non­
members 

ii. detennine the amount of .. excess" banked emissions reductions a 
member would be eligible to sell to a non-member 

iii. . detennine emissions ~uctiom crediting from member-initiated off­
system reduction projects 

Pool Agreement could only be. changed, by 2/3rds vote representing 
combined total of 75 % of the pool's total CEB . 
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V. DESIGN ISSUES 

A. New Members Over Time 

B. Di~laced Generation 

C. • Joint Implementation 

D. Sanctions and Enforcement 

E. Reporting Requirements 

F. Fees 

G. Staffing 

B"d 



ATf ACHMENT C 

RELATIONSHIP TO FUTURE REGULATION 

Because tpe pool proposal contemplates that the pool would commence operation well before 
either domestic or international constraints on GHG emissions become operativet questions will 
arise (as they have with Climate Challenge) as to the relationship between pool operations and 
eventual domestic regulation of GHG, In particul~: 

(1) If allowances or permits are allocated on the basis of historic emissions, will pool 
participants' baselines be set so as not to penalize them for early reductions? 

(2) Will pool participants otherwise get credit for early reductions once domestic 
regulation commences? 

(3) Can pool compliance obligation be substituted for individual company compliance 
obliaations under whatever domestic regulatory system eventually is established? 

These questions are important and it is not clear how they should be addressed at this stage of the 
• debate, when neither the international nor domestic climate change framework bas been 
established. There are, however, several approaches.that could be considered. They are described 
.below, 

6"d 

Option A, Pool members join pool in advance of any commitment from congress 
or President with respect to future regulatory treatment of early 
reductions or other pool activities. 

Under this option, pool members would rely on credibility of the pool and its reporting 

mechanism to ob~ appropriate treatment of early reductions at the time Congress 

considers domestic regulatory legislation to implement U.S. international commitments. 

Option B. Members join pool in reliance on statement of ~drniuistration policy that 
early reductions will be recognized in any regulatory program that the 
President recommends in the future. 

Under this optiont member& would rely on current and future administration "moral 

commi~nt• to credit early reductions in any future regulatory program. Continuing 
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oper_ation of the pool could be made contingem on continuation of the commitment by 

future administrations . 

• Option C. • Pool contracts with Executive Branch qency to provide specified early 
reductiom in return for agreed-upon future regulatory treatment. 

Under th.is option. agency would enter into b~ing contract with pool under which pool 

would agree to specified early reductions in reliance on government's commitment 

regarding future regulatory treatment. Agency would need speciflc statutory authority to 

enter into ~t. Such an agreement could not preclude. Congress from providing 

regulatory treatment other than that provided ·m the agreement, but under United. swe, v. 

Winsrar. 116 S.Ct. 2432 (1996), pool members would have a damages remedy against the 

United States if the government reneged. 

Option D. Leave relatiomhip to future rqulation open for later negotiation 
between pool members and government. 

Under this option, the pool would be responsible for recording GHG commitments, 

reporting results, and operating the tradina mechanism. The legal effect, if any, of the 

pool's operations under future regulation would be a matter to be negotiated between pool 

members and the government. This would permit the pool to operate as neutral 

stakeholder, rather than as advocate for particular regulatory treatment. 
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PRELIMINARY DRAFf: CLOSE HOLD 
CLIMATE CHANGE EARLY ACTION CREDIT PROGRAM 

August 25, 1997 

Proposal: A Presidential announcement of Administration support for credit for early action 
by companies to reduce greenhouse gas emissions. 

Such an announcement could provide a concrete display of our commitment to protect the 
environment by using market-based incentives. For example, the President could use the October 
White House Conference on Global Warming and Climate Change to announce that a select 
group of key energy-producing or consuming companies have agreed to take on emission 
reduction commitments to help meet our international obligations. He would also announce that, 
working together with these companies, we will undertake to develop a policy consistent with a 
list of principles that allows companies to gain credit for such early action. He would also 
reaffirm his commitment to an international protocol framework that combines realistic, binding 
emissions limits with maximum flexibility -- including international emissions trading and joint 
implementation. 

Underlying Objective: Generating Corporate Support 

A critical component of gaining public support for U.S. efforts to address climate change 
will be convincing a core set of industries that our policies will protect the environment without 
threatening economic growth -- and that the sooner they get involved, the easier the transition will 
be for them. An early action plan could be a central demonstration in this effort to gain corporate 
support. Several companies have already been taking action to reduce emissions, and we know 
that they and other companies are prepared to undertake even more efforts, but are seeking 
assurances that any emissions reductions they take now will earn them credit under whatever 
future regulatory framework may be established. Companies most likely to be interested in 
pursuing early credit would be a core group of energy and electric utility companies, as well as 
extremely energy-intensive industries such as aluminum and concrete producers. 

Issues 

Preliminary discussions with representatives from DOE, Treasury, CEA, Commerce, and 
EPA have revealed several difficult issues that - depending on the specificity of the 
announcement -- may need to be resolved before we could announce an early credit proposal. 
Some are worried that these issues are sufficiently intractable as to raise fundamental doubts 
about the viability of the proposal itself 

• Degree of Administration commitment. The range of the Administration's commitment 
could extend from a simple statement that we support an early credit program as part of 
whatever emissions reduction system we submit for legislative approval, to a more 
detailed program that we negotiate with industry. 
Ultimately, the program itself is very likely to require domestic legislation and may have 
elements that will have to be included in the international agreement. Industry groups are 

Page 11 
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evaluating whether an Administration-only agreement would provide a legal basis upon 
which they would be able to gain credit for early action, even if subsequent legislative 
action altered the regulatory framework. (They cite a recent Supreme Court case, U.S. v. 
Winstar Corp.) But initial staff reactions to this argument revealed much skepticism about 
its practical feasibility, if not its legal standing. 

In any case, it may be possible for the President to make a conditional commitment now 
-- that he will fight to include an early credit program in the relevant legislation -- and to 
have firms express an interest in participating should the program become operational. 
Three issues will need to be discussed further: 

-- How much corporate support will materialize while the legislative details remain 
ambiguous (i.e., perhaps for the next few years)? 

-- Is there any danger that firms will sue the U.S. Government if the program is not 
implemented because we fail to impose binding targets on emissions? 

-- How much will the corporate sector "pocket" this program -- and thus deny us any 
support when we need it -- if the early credit idea is floated before the targets and 
timetables are released? Is there a way to link more closely support for the early credit 
idea to support for ( or at least reduced criticism of) binding targets? 

• Baselines. In order to measure "early action," we need a baseline. We need to ensure that 
credits are only awareded for real improvements measured from the baseline. There are 
several possibilities: 

-- The business-as-usual projection for the firm's sector; 

-- The firm's 1990, 1995, 1997, or 2000 emissions; 

-- The firm 's 1990, 1995, 1997, or 2000 emissions, adjusted either upward or downward 
by a given percentage per year or in total 

• Retroactivity and egyity. We need to define eligibility not only in terms of actions relative 
to a baseline, but also the timing of those actions. Will actions only be eligible after the 
program is formally implemented in legislation? Or after it was initially announced by the 
President? Will firms that participated in the Green Lights program, or any of the other 
Climate Action Plan programs be allowed to get credit for those past efforts? If not, will 
they claim that they are being punished (relative to firms that act after the program is in 
effect) for helping the Administration try to meet its voluntary targets? The longer the 
retroactivity period, and thus the more activity that is "counted," the more expensive the 
early action program could be -- or the less valuable the early action credits. And what 
about new firms -- will they complain that the program is an unfair give-away to existing 
firms? 
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• Providing the future benefits. There are two broad choices for providing a future benefit. 

1. We could promise some specific future benefit for a given current action -- for example, 
every metric ton of carbon emissions cut below the baseline today will produce the 
equivalent of an x metric ton emissions right in the first year or first several years in which 
carbon permits are required. The attraction of this approach is that it provides some 
physical ( although not necessarily financial) certainty to the benefit that firms will receive 
early action. The cost is that the government's liabilities are open-ended -- and if the initial 
permit year is sufficiently delayed, the early action credits could eventually represent a 
substantial share of the total value of the permits. 

2. We could cap the total benefits paid out under the early action program at some 
percentage of the total national emissions rights for the initial permit years. For example, 
we could cap the total benefits at X percent of the initial Y permit years. We would then 
give "early action credits" or "early action points" for appropriate actions. The benefit for 
each firm would then be determined by its share of total early action points multiplied by 
the aggregate capped value. The benefits themselves would presumably depend on the 
form of the domestic implementation package. 

-- Under an auctioned permit system, the credits could take the form of a "pioneer price 
preference" -- a reduction in the auction price for firms with early credits. 

-- Under a grandfathered permit system, they could take the form of grants of the permits 
themselves (this is also possible under an auction system, by carving out some portion of 
the permits for early credit give-aways rather than being auctioned). 

-- Under other possible implementation packages, some reimbursement system could be 
devised. 

It is important to note that regardless of how the benefits are provided -- unless they are 
defined in dollar terms now -- firms will not be able to determine with any precision the 
value of the early credits without knowing the U.S. target and timetable, the domestic 
implementation package, and the other details of the carbon emission reduction system. 
Thus, their commitments are likely to be conditional on achieving a reasonable target and 
timetable, combined with other flexibility provisions in the U.S. protocol proposal. 

• Impact on national target. It is generally agreed that early domestic actions will not lift the 
U.S. national target for the initial permit years -- that is, any permits rewarded ( either sold 
at a preference or given away) in exchange for early action will not be above and beyond 
the U.S. national total for the initial permit years. As one specific example, a capped 
carve-out for early credit coupled with an auctioned permit system would involve reducing 
the number of permits to be auctioned by the amount of the capped carve-out -- not 
adding the capped amount on top of the U.S. total (which would cause the U.S. to exceed 
its international obligation). For early n programs, the situation could be more 
complicated (see below). 
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• Joint implementation. Many corporations are interested in receiving early action credit for 
TI programs. In addition to raising questions about verifying additionality, such early credit 
for TI raises other issues -- such as whether the U.S. national target in the initial permit 
years should be adjusted for early TI credits. (Permission for such adjustments to the U.S. 
national cap would presumably have to be included in the international agreement. And 
implementing the system would require an international body to sanction and approve the 
TI programs before the initial permit year.) In addition, we must decide whether all TI 
programs -- including ones under the current pilot program -- should be eligible, or only TI 
programs begun after the conclusion of the pilot program. For example, we could choose 
to reward early action by providing credits that any projects generate after the conclusion 
of the pilot phase, provided the international agreement allows it. 

Timing 

In order for any announcement to happen, the Administration will have to quickly decide 
that it is ready to develop such a program, and to meet with a core group of the interested 
companies to nail down the details of how we would together develop a program outline. We 
need to determine how explicit our discussions with industry should be in determining: how 
emissions base-lines are established ( against which any early action is measured and credited); 
how emissions compliance are reported and monitored prior to the establishment of any 
regulatory framework; and whether overseas emissions-reductions by U.S. companies will gain 
credit (i.e., joint implementation). 

Process to resolve issues 

If the Administration agrees to explore a program for early action credit, we would begin 
by preparing for a Presidential announcement on October 6 of an agreement for future 
collaboration. Following the conference, we would then make more explicit the content of such a 
program, with an aim of announcing it at some point in the run-up to Kyoto. Preparing the initial 
announcement for the conference will require the following meetings to take place: 

Core group meeting to discuss and approve begining discussions with a working 9/5 : 

9/9: 
group of interested businesses. 

9/16: 
9/16-29: 

Initial meeting with industry group. Signal from Administration that collaborating 
on a program for early action credit is being given serious consideration, but it has 
to be met with serious commitment and serious legal framework on the part of 
companies. The meeting would send those companies away with a mission to 
come back with a) what is acceptable as an early reduction crediting device; b) 
what commitment they need from the Administration to commit to early 
reductions; c) what level of early action the companies would be willing to commit 
to; d) what legal framework they would establish or submit themselves. 
Second meeting with industry group; formal presentation on these four points. 
Finalize the outline for a cooperative program, and plan roll-out. 
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From: 

RE: Voluntary programs for climate change 

Background. 

You asked for information on the existing voluntary programs to reduce greenhouse gas 
emissions. Here is our initial response based on a quick review of the literature. If you wish, we 
can get more detailed information or arrange for briefings . 

The Climate Action Plan (CCAP) put into place by the USG in 1993 consisted of over 40 
voluntary actions across most sectors: residential and commercial buildings, industry, 
transportation (only a few), energy supply, forestry, and land-use changes. These CCAP actions 
were projected to reduce emissions by I 08 million metric tons of carbon (MMTC) by 2000, 
enough to return US emissions to 1990 levels (if energy prices had remained high and the US 
economy had not grown so vigorously). In the US National Communication (required by the 
framework convention) released yesterday by the State Department, USG now estimates that 
CCAP will reduce emissions by 76 MMTC in 2000. To date, however, the best DOE and EPA 
guess is that today these programs have achieved over 15 percent (12-14 MMTC) ofthis revised 
goal. 

Two factors that have limited the effectiveness of CCAP are: (I) funding levels have been at 
about 50 percent due to Congressional opposition; and (2) the energy prices have fallen more than 
expected. Also 11 of the 44 programs have been terminated . 

How well have the voluntary programs worked thus far? 

• CCAP. There has been little evaluation of the effec ti veness of the CCAP program. In 
June, GAO released its review of four EPA's voluntary climate change programs. GAO 
concluded that "EPA's projections offuture reductions in greenhouse gases are not 
consistent with experience to date for three of the four programs but are consistent with 
the fourth program (the coalbed methane outreach program)." One page summaries of the 
four programs are attached. Participation ra tes have fa ll <.! 11 behind expectat ions. 



• Other voluntary programs. For other environmental issues, a recent review of several 
voluntary industrial programs concluded: "we cannot show that these programs have made 
a major contribution to either environmental improvement or to lowering the cost of the 
pollution control system." The programs that seem to have worked had relatively simple 
and clear objectives understood by both the government and business; enabled participants 
to have a major voice in the establishment of goals; and granted significant flexibility for 
implementing program objectives. In general, these programs mandate performance goals 
rather than technology. Not surprisingly, industry liked programs that increased economic 
benefits, competitive advantage, and flexibility. It might be worthwhile to examine in 
more depth the elements of some of the programs (33/50) that GEMi finds successful. 

• DOE's Industries of the Future program. This program is a collaborative effort 
between industry and government to develop "technology roadmaps" to reach goals of 
energy-efficiency and "competitiveness" in seven industries. The industries are aluminum, 
chemicals, forest products, glass, metal casting, petroleum, and steel. Although the 
program is only a year old, DOE is now actively funding RFPs consistent with the 
roadmap. This new effort could serve as a basis to develop further voluntary actions with 
industry since it is already in place. 

Attachments: Scorecard of CCAP emission reductions 
One-page summary of 4 voluntary climate change programs 
"Industrial Incentives for Environmental Improvement" GEMi report 
Industries of the Future 



Action 

Summary of Greenhouse Gas Emissions-Reduction Actions 
Million Metric Tons of Carbon Equivalent 
Source: U.S. Climate Action Report-1997 

Action Title 1993 Action 1997 U.S. CAR Actual 
Number Plan Estimate Revised Estimate Reductions 

for 2000 for 2000 to Date 
Residential & Commercial Sector Actions 26.9 10.3 -

New Rebuild America 2.0 1.6 -
1 and2 Expanded Green Lights and Energy 3.6 3.3 --

Star Buildings 
3 State Revolving Fund for Public I.I Terminated 

Buildings 
4 Cost-Shared Demonstrations of 

Emerging Technologies 
5 Operation and Maintenance Training 3.8 0.0 --

for Commercial Building Facility 
Managers and Operators 

6 Energy Star Products 5.0 4.3 --
7 Residential Appliance Standards 6.8 0.2 --

8 and 11 Energy Partnerships for Affordable 
Housing 

9 Cool Communities 4.4 0.4 --
10 Update State Building Codes 

New Construction of Energy-Efficient 0.1 --
Commercial and Industrial Buildings 

New Superwindow Collaborative 0.0 --
New Expand Markets for Next-Generation 0.2 

Lighting Products 
New Fuel Cells Initiative 0.0 --

Industrial Sector Actions 19.0 4.8 -
12 Motor Challenge 8.8 1.8 --
13 Industrial Golden Carrot Programs 2.9 Merged into Action 12 
14 Accelerate the Adoption of Energy- Terminated 

Efficient Process Technologies 
15 Industrial Assessment Centers 0.5 CCAP Component Terminated 
16 Waste Minimization 4.2 2.1 --
17 Improve Efficiency of Fertilizer 2.7 0.8 --

Nitrogen Use 
18 Reduce the Use of Pesticides Terminated 

Transportation Sector Actions 8.1 5.3 -
19 Cash Value of Parking 
20 Innovative Transportation Strategies 6.6 4.6 --
21 Telecommuting Program 
22 Fuel Economy Labels for Tires 1.5 0.7 --

Energy Supply Actions 10.8 1.3 -
23 Increase Natural Gas Share of Energy 

Use Though Federal Regulatory 2.2 Terminated 
Reform 



Action Action Title 1993 Action 1997 U.S. CAR Actual 
Number Plan Estimate Revised Estimate Reductions 

for 2000 for 2000 to Date 
24 Promote Seasonal Gas Use for Control 2.8 0.5 --

of Nitrogen Oxides 
25 High-Efficiency Gas Technologies 0.6 Tenninated 
26 Renewable-Energy Commercialization 0.8 0.3 --
27 Expand Utility Integrated Resource 1.4 Tenninated 

Planning 
28 Profitable Hydroelectric Efficiency 2.0 0.0 --

Upgrades 
29 Energy-Efficient Distribution 

Transfonner Standards 0.8 0.5 --
30 Energy Star Distribution Transfonners 
31 Transmission Pricing Refonn 0.8 Terminated 

New Green Power Network Not included 0.0 --
Land-Use Change & Forestry Actions 10.0 2.4 -

43 Private Depletion of Nonindustrial 4.0 Terminated 
Private Forests 

44 Accelerate Tree Planting in 0.5 0.4 --
Nonindustrial Private Forests 

16 Waste Minimization 4.2 2.0 --
9 Expand Cool Communities 0.5 To be detennined 

Methane Actions 16.3 15.5 -
32 Expand Natural Gas ST AR 3.0 3.4 -
33 Increase Stringency of Landfill Rule 4.2 6.3 --
34 Landfill Methane Outreach Program 1.1 1.9 --
35 Coalbed Methane Outreach Program 2.2 2.6 --
36 RD&D for Coal Mine Methane 1.5 Tenninated 
37 RD&D for Landfill Methane 1.0 Terminated 
38 AgSTAR Program 1.5 0.3 --
39 Ruminant Livestock Efficiency 1.8 1.0 --

Program 
Actions to Address Other Greenhouse Gases 16.3 25.4 -

17 Improved Fertilizer Management 4.5 5.3 --
40 Significant New Alternatives Program 5.0 6.4 --
41 HFC-23 Partnerships 5.0 5.0 --
42 Voluntary Aluminum Partnership 1.8 2.2 --

New Environmental Stewardship Initiative Not included 6.5 --
Foundation Actions 11.3 -

Climate Wise Not estimated l.8 --
Climate Challenge Not estimated 7.6 --
State and Local Outreach Programs Not estimated l.9 --

Total GHG Emission Reductions From CCAP 108.6 76.0 14.0 

Data is not readily available for cumulative emissions reductions for many CCAP programs. Cumulative 
emissions reductions of about 5 MMTCE can be attributed to DOE's CCAP programs. EPA's Office of 
Air and Radiation is responsible for cumulative emissions reductions of about 9 MMTCE through their 
CCAP programs. 
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June 30, 1997 

The Honorable Christopher S. Bond 
Chairman, Subcommittee on VA, HUD, 

and Independent Agencies 
Committee on Appropriations 
United States Senate 

The Honorable Jerry Lewis 
Chairman, Subcommittee on VA, HUD, 

and Independent Agencies 
Committee on Appropriations 
House of Representatives 

Increasing emissions of carbon dioxide, methane, and other heat-trapping 
greenhouse gases generated by human activity are believed to contribute 
to global warming. In an effort to reduce greenhouse gas emissions, the 
United States issued its Climate Change Action Plan (CCAP) in 
October 1993. The plan was designed to reduce greenhouse gas· emissions 
primarily through voluntary efforts by companies, state and local 
governments, and other organizations. The Environmental Protection 
Agency (EPA) is responsible for 20 CCAP programs. The Department of 
Energy and other federal agencies are responsible for other CCAP 
programs. 

Because of your concerns about the effectiveness of the climate change 
programs, you asked us to determine (1) what EPA has done to ensure that 
the greenhouse gas reductions it reports reflect only the results of its 
efforts, as opposed to other factors, and (2) whether EPA's projected 
reductions are consistent with experience to date. As agreed with your 
offices, we focused our review on four CCAP programs, which are designed 
to reduce emissions of various greenhouse gases through work with 
different kinds of organizations. These four programs account for about 
one-third of EPA's funding for CCAP. 

Specifically, the Green Lights Program primarily encourages businesses 
and other organizations to install energy-efficient lighting in their buildings 
in order to reduce the use of electricity and the emission of carbon dioxide 
produced by generating electricity. The Coalbed Methane Outreach 
Program encourages coal mining companies to capture and use, as an 
energy source, methane that would otherwise be vented to the 
atmosphere. To reduce greenhouse gas emissions from manufacturing, 
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transporting, and disposing of materials, the Source Reduction and 
Recycling Program encourages businesses to reduce the amount of solid 
waste they generate and to increase the amount of waste they recycle. The 
State and Local Outreach Program helps state and local governments 
understand the sources of and possible solutions to global warming and 
also supports selected demonstration projects. 

For two of the four CCAP programs we reviewed, EPA adjusted the 
reductions in greenhouse gas emissions it had reported to account only for 
the effects of its efforts; for the other two programs, it did not adjust the 
reported reductions. Specifically, for the Coalbed Methane Outreach and 
Source Reduction and Recycling programs, EPA determined that 
nonprogram factors accounted for some of the reported reductions and, 
therefore, adjusted those reductions. For the Green Lights Program, EPA 
officials said that some reported reductions were probably the result of 
nonprogram factors, but they did not attempt to quantify the extent of the 
nonprogram factors because they believe it is not possible to do so. They 
said that any reductions resulting from nonprogram factors would likely 
be counterbalanced by reductions that they believe are attributable to the 
program but were not reported to EPA because the organizations did not 
participate in the program. Finally, for the State and Local Outreach 
Program, EPA did not attempt to determine whether some of the reported 
reductions resulted from nonprogram factors, although program officials 
said they tried to eliminate double-counting where reductions might be the 
result of other CCAP programs. EPA officials said they limited their efforts to 
quantify how much of the reported reductions resulted only from the 
effects of EPA's programs because it is difficult to make such an 
assessment, especially in the early stages of the programs' development. 

EPA's projections of future reductions in greenhouse gases are not 
consistent with experience to date for three of the four programs but are 
consistent for the fourth program. For the Green Lights and Source 
Reduction and Recycling programs, the projected reductions are based on 
an assumption that the participants will, respectively, upgrade a larger 
proportion of their space and reduce waste at the source more in the 
future than they have thus far. For the State and Local Outreach Program, 
the projections assume that one key project will increase its impact, even 
though there are questions about the basis for the reductions reported 
thus far. Finally, for the Coalbed Methane Outreach Program, the 
projected reductions are consistent with experience to date. 
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According to the Intergovernmental Panel on Climate Change. climate 
models project an increase in the earth's average surface temperature of 
between about two and six degrees Fahrenheit in the next century as a 
result of increasing emissions of greenhouse gases.1 Furthermore. the 
panel reported in 1995, such increases could lead to floods, droughts, and 
other harmful changes in ecosystems. To address concerns about the 
possibility of global climate change, in May 1992 the United States and 
other countries signed the United Nations Framework Convention on 
Climate Change. As part of the Convention, the United States and other 
developed countries agreed to establish policies and measures with the 
aim of returning their greenhouse gas emissions to 1990 levels by 2000. In 
fulfilling its obligations under the Convention, the United States developed 
CCAP, whose goal is to reduce emissions by 109 million metric tons of 
carbon equivalent (MMTCE). from the projected 2000 level of 1,568 MMTCE to 
1,459 MMTCE, slightly below the 1990 emissions level.2 

EPA's 20 CCAP programs are generally designed to provide the information 
and tools to encourage the participants to voluntarily undertake changes 
that will reduce emissions of greenhouse gases whenever the changes 
make economic sense. Also. some programs are designed to overcome the 
institutional barriers that have traditionally prevented organizations from 
taking actlon.3 The Congress appropriated about $86 million for EPA's CCAP 
programs for fiscal year 1997; EPA requested $149 million for these 
programs in fiscal year 1998. 

For this review. we selected four programs because (1) they are involved 
with different greenhouse gases and different kinds of organizations. 
(2) each accounts for a substantial proportion of EPA's CCAP funding. and 

1The panel was established in 1988 by the United Nations Environment Programme and the World 
Meteorological Organization to assess scientific and technical information about climatic change. See 

II Second Assessmen • and 
~ --,....._~ ns-', ntergovernmen upport 

n t, ct. , 95. For additional information on the issue of global warming, see Global Warming: 
Difficulties Assessinit Countdes' Progress Stabilizing Emissions of Greenhouse Gases 
(GAO/RCED-96-188, Sept. 4, 1996.) 

2Greenhouse gases have vaded effects on the atmosphere as measured by their global warming 
potentials. These global warming potentials are applied to emissions to arrive at a common measure 
for the greenhouse gases; the measure is expressed In million metdc tons of carbon equivalent. 

3According to a 1992 report by the Office of Technology Assessment, there are several reasons why 
energy-efficient technologies are not used more often in buildings. These reasons include the 
following: (1) There Is often a separation between those who purchase energy-using equipment (for 
example, building owners) and those who pay to operate the equipment (building tenants) . 
(2) Because energy costs are relatively low in comparison to total operating costs, those concerned 
with cost reduction often focus elsewhere. (3) Energy efficiency Is often misperceived as requiring 
discomfort or sacrifice, limiting its appeal. See Building Energy Efficiency, ch. 3, Office of Technology 
Assessment (OTA-E-518, May 1992) . 
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(3) each is credited by EPA as substantially reducing greenhouse gas 
emissions. Appendix I provides funding levels, the number of participants, 
and other information about each program. 

The Green Lights Program is designed to encourage organizations to 
voluntarily adopt energy-efficient lighting technologies, such as compact 
fluorescent light bulbs and electronic ballasts. EPA provides information 
intended to encourage the adoption of these technologies. The Source 
Reduction and Recycling Program is designed to reduce the volume of 
solid waste produced and sent to landfills. Under the program's Waste Wise 
element,4 EPA signs up businesses that agree to voluntarily decrease the 
amount of waste they generate and to increase the amount of waste they 
recycle. Under the program's Unit-Based Pricing element, local 
communities agree to charge residents for waste disposal on the basis of 
the amount of waste they generate. 

The Coalbed Methane Outreach Program is designed to encourage coal 
mines and related industries to recover and use methane that would 
otherwise be emitted. The State and Local Outreach Program is· a 
foundation program, designed primarily to raise awareness about climate -
change and provide technical support to state and local agencies and 
nonprofit organizations in analyzing and developing cost-effective 
response strategies, not to achieve short-term reductions in greenhouse 
gas emissions. The program also funds demonstration projects designed to 
test innovative strategies for reducing emissions and examine the impact 
of climate change on the states. 

EPA establishes annual program targets for the programs, such as the 
volume of reductions in greenhouse gases (except for foundation 
programs, as noted above) and the number of participants. It tracks . 
progress against these targets, relying primarily on reports from the • 
programs' participants. However, EPA does not independently verify these 
reported reductions. 

4EPA refers to it as WasteWiSe. 
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Efforts to improve energy efficiency, increase recycling, and achieve 
related goals have been under way for years. These long-standing efforts 
make it difficult to measure the programs' "net" reductions- those that 
result only from CCAP programs-as compared with total, or "gross," 
reductions-those that result from CCAP programs as well as from other, 
nonprogram factors. EPA officials told us that measuring the net reductions 
that are strictly due to the results of CCAP efforts is difficult. 5 

According to EPA, 2,308 organizations were participating in the Green 
Lights Program as of February 1997. These organizations committed to 
upgrade the lighting in 6 billion square feet of floorspace, about 9 percent 
of the national total, according to EPA. Through fiscal year 1996, Green 
Lights participants reported upgrading the lighting in 1.3 billion square feet 
of floorspace, resulting in greenhouse gas reductions of 0.6 MMTCE. 
Although some of the reported reductions may be the result of influences 
from outside of the Green Lights Program, EPA did not attempt to measure 
the program's "net" benefits. Officials said that they believed that any 
reductions that resulted from other factors were likely offset by the 
reductions achieved by the nonparticipating organizations that were 
influenced by the program but not reported to EPA. 

According to the representatives of seven former participants we spoke 
with, the program had a positive impact on these organizations' efforts to 
achieve energy savings from lighting technology. When we interviewed 
officials at these organizations that had completed their participation in 
the Green Lights Program, representatives of all seven said that they were 
pleased with the program. For example, some representatives said that ] 
they viewed the data provided by EPA on the benefits of specific lighting 
technologies as being valuable and objective. 

The reductions reported by EPA could be overstated if some Green Lights 
participants undertook at least some of their lighting upgrades because of 
nonprogram factors. Four factors suggest that some upgrades were made 
because of nonprogram factors. 

First, according to a 1992 survey of commercial buildings, a substantial 
amount of floorspace was upgraded before the Green Lights Program was 

5According to EPA officials, in a forthcoming report the administration will provide information on Its 
estimates of the net greenhouse gas reductions resulting from the climate change programs. The report 
is scheduled to be issued in July 1997. 
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well established. The national smvey of commercial buildings was 
conducted by the Department of Energy's Energy Information 
Administration (EIA).6 The survey found that 43 percent of commercial 
floorspace had lighting conservation features (such as occupancy sensors 
and time clocks) and that 22 percent of the floorspace had undergone an 
energy audit (which can identify opportunities for saving energy) in the 
previous 5 years. 

Second, financial incentives that were available during the early to 
mid-1990s may have induced some organizations to install energy-efficient 
lighting. Officials of the Edison Electric Institute, an electric utility trade 
group, estimated that 80 to 90 percent of its members offered financial 
incentives during that time period to encourage their customers to install 
more energy-efficient lighting. By offsetting some of the costs of lighting 
upgrades, such assistance provides an incentive to adopt energy-efficient 
lighting. In fact, Green Lights participants reported to EPA that they had 
received $143 million in such rebates through fiscal year 1996. 

Third, some of the reductions attributed to the Green Lights Program were] 
achieved by companies involved with lighting products, which could be • 
expected to install energy-efficient lighting without the program. Of the 
2,308 Green Lights participants, 593, or about one-quarter, were classified 
as "allies," that is, companies that manufacture, sell, and install lighting 
products. The reductions reported by these companies account for about 
6 percent of the program's total. However, such companies could be 
expected to install energy-efficient lighting even without the Green Lights 
Program, given their knowledge of the benefits of this technology. 

Finally, most of the representatives of organizations we spoke with about 
lighting upgrades, some of whom had participated and others who h~d not, 
told us that they would likely have made some of the upgrades without the 
program. When we spoke with the representatives of seven organizations 
that had completed their affiliation with the program, five of the seven 
stated that they would have done some or all of the upgrades without the 
program; the other two stated that they would not have done the upgrades 
without the program. In addition, we spoke with representatives of two ~ 
major national corporations that did not participate in the program. Both j 
companies told us that they had undertaken major lighting upgrades in the 
past few years without EPA's assistance. 

6This survey was conducted shortly after the Green Lights Program was implemented. See Commercial 
Buildin~Characteristics 1992. pp. 9-16, Energy Information Administration (DOE/EIA-0246(92). 
Apr. 19 4) . 
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Green Lights Program officials noted that they did not attempt to offset the 
reported reductions that may have been attributable to these other factors 
because they believe the program has offsetting impacts above and beyond 
the reductions reported by the participating organizations. For example, 
they noted several instances of nonparticipating companies that they 
believe undertook lighting actions as a result of information furnished by 
the Green Lights Program. However, they said they had not attempted to 
quantify the extent of the uncounted reductions by nonparticipants. 

According to EPA, 29 states and Puerto Rico have conducted inventories of 
their greenhouse gas emissions, 42 cities are developing action plans, and 
7 demonstration projects have been selected for evaluation. Program 
officials said that although the program does not have a greenhouse gas 
reduction goal, it resulted in a reduction of 0.8 MMTCE in 1996. 

Most of the reduction, about 0. 7 MMTCE, was attributed to one 
demonstration project, called the Planet Protection Center. The main goal 
of this joint project between EPA and the approximately 46,000-member 
National Retail Hardware Association was to reduce residential energy use 
by promoting energy-efficient heating, lighting, and plumbing products. 
The participating retailers received materials to use in their stores to 
inform shoppers and salespeople, at the point of sale, about the benefits of 
buying energy-saving products. EPA officials said they initially estimated 
that 8 million households could reduce their energy consumption by an 
average of IO percent because of the program. They said that to account 
for the possibility that market penetration might be less than 10 percent, 
as well as purchases that might have been made anyway, they halved the 
initial estimate.7 The result of these adjustments was an estimate that 
8 million households did reduce their energy consumption by an average 
of 5 percent each. • 

Studies by an EPA contractor and the hardware association raised 0 
questions about the link between the program's activities and the reported 
reductions, as did our analysis of data in the hardware association's study. 
First, the EPA contractor that analyzed the data on the project's effects said 
that there was no concrete estimate of the project's impact because, 
among other reasons, of the difficulty of collecting sales data and a 
seeming lack of methods for reporting progress in greenhouse gas 

7 Although program officials said they adjusted the estimated reductions, In part. because some 
purchases might have been made without the program. we found no analytical basis for either the 
initial estimate or the adjustment to it. 
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emissions (which would result from reduced energy consumption) .8 

Second, the hardware association's 1995 study of the project's results ] 
found no overall difference in sales between the participating retailers and 
a control group of nonparticipants it surveyed, although it cautioned that 
the number of retailers responding was too small to be statistically 
significant.9 The study found that about one-third of the participating 
retailers who responded said they featured energy- and water-conserving 
products from time to time without the project. For this report, we 
analyzed certain data presented in the association's study, including sales 
data for 31 energy- and water-saving product lines. According to data from 
the responding retailers, sales at the nonparticipating retailers increased 
more than sales at the participating retailers for 17 of the product lines and 
less for the other 14 product lines. 

Although the Source Reduction and Recycling Program has two 
elements-WasteWise and Unit-Based Pricing-EPA attributed virtually all 
of the program's results to WasteWise. According to EPA, 513 companies 
were participating in Waste Wise as of March 1997. EPA reported reductions 
from Waste Wise of 0.8 to 2.3 MMTCE in fiscal year 1995-the most recent 
year for which it calculated greenhouse gas reductions. As with energy 
efficiency measures, the trends over the past few years indicate a general 
movement toward increased recycling. Recognizing that recycling exists 
outside of the program, EPA asks the Waste Wise participants to report 
separately on recycling associated with the program and general recycling 
efforts. EPA officials explained that they compile the participants' reports 
and check them for general reasonableness. However, they do not make 
any further adjustments. 

When we spoke with seven Waste Wise participants about their . 
experience, six of them said they were pleased with the program, generally 
because they appreciated the free information provided on recycling and 
reducing wastes. While all six also said they were likely or somewhat 
likely to have made some of the improvements without the program, two 
said that they accelerated their actions because of the program. The 
seventh participant said his company was already taking all the steps 
recommended by the program. 

8"Planet Protection Center Program: Presentation and Discussion of Emissions Reductions Results,• 
ICF, Inc. (1996) . 

9Environ ware/Home Im rovement 

~-

Page 8 GAO/RCED-97-163 EPA's Voluntary Climate Change Programs 



Coalbed Methane Outreach 
Program 

B-276994 

The range in estimated reductions attributable to the Waste Wise element 
is largely the result of incomplete reporting by the participants. For fiscal 
year 1995, less than half of the Waste Wise participants reported their 
program accomplishments to EPA. The low-end estimate (0.8 MMTCE) was 
based on the amounts reduced and recycled by the reporting participants. 
The high-end estimate (2.3 MMTCE) was based on program officials' 
judgments that (1) some of the nonreporting participants also reduced 
their wastes and recycled and (2) the nonreportlng participants who 
reduced and recycled did as much, on average, as did the reporting 
participants. 

According to EPA, as of February 1997, 13 projects had been started under 
the Coalbed Methane Outreach Program. On the basis of the data on 
methane reported by the coal companies, EPA reported gross reductions of 
2.7 MMTCE in 1996. 

EPA officials estimated that 60 percent of the gross reductions were the 
result of nonprogram factors and that the program achieved net 
reductions of 1.1 MMTCE in 1996. The primary nonprogram factor is the 
Energy Policy Act of 1992, which helped remove a barrier to the capture of 
coalbed methane. EPA officials said they calculated the 60-percent factor 
by estimating the increase in the amount of methane captured as a result 
of their program over the amount that would have been captured as a 
result of the 1992 act without their program. 

Specifically, certain provisions of the 1992 act were intended to deal with 
the possibility that adjacent landowners could contest the ownership of 
coalbed methane, which could discourage coal companies from capturing 
that methane. To help overcome this barrier, the act provided that the 
Department of the Interior would implement a program, in certain states, 
relating to those entitles claiming an ownership interest in a particular unit 
of coalbed methane. Under the program, these entitles would be required 
to arrange for an escrow account to be established and the proceeds from 
the sales of such coalbed methane would be placed into that account. 
Ultimately, the proceeds would be distributed after a final legal 
determination of ownership interest. 10 

In addition, program officials said that they claimed credit for the 
reductions in coalbed methane only if the coalbeds were being mined. 

10Such programs were to be established in states that, among other things, have disputes about the 
ownership of coalbed methane and that do not have programs promoting the permitting, drilling. and 
production of coalbed methane. 
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Thus, the methane captured from wells drilled into coalbeds was not 
counted if the coal was not yet being mined. That methane could be 
counted later, when the coalbed was being actively mined. 

EPA's projections of future greenhouse gas reductions depend on a number 
of assumptions, such as the number of participants, the extent to which 
these participants will act to decrease emissions, and the extent to which 
the reductions are linked to the program's efforts. As discussed in detail 7 
below, for the Green Lights and Source Reduction and Recycling 
Programs, the reductions projected for 2000 are based on a level of 
performance by the participating organizations that exceeds the programs' 
results to date. EPA officials said they believe that the performance of many 
programs will improve over time, in part because of their experience and 
because of better targeting of the programs. 

For the State and Local Outreach Program, about one-half of the projected 
reductions of 1. 7 MMTCE for 2000 are attributed to the Planet Protection 
Center project. In the previous section, we noted that there are ·questions 
about whether some of the project's reported greenhouse gas reductions • 
were the result of nonprogram factors; such questions would also apply to 
its projected reductions. For the Coalbed Methane Outreach Program, the 
projected reductions are consistent with experience to date, and EPA 
continues to attribute about 60 percent of the gross reductions to the 1992 
Energy Policy Act. Thus, the estimated gross reductions of 6.1 MMTCE in 
2000 are reduced to net reductions of 2.6 MMTCE as a result of the program. 

EPA estimates that the Green Lights Program will result in 3.9 MMTCE in 
annual greenhouse gas reductions in 2000; the estimate is based on &everal 
assumptions, including the amount of floorspace that will be upgraded 
with new lighting technology. When they join the Green Lights Program, 
the participants agree to survey the floorspace in all of their facilities and 
to upgrade 90 percent of the space which is considered upgradable and for 
which it is cost-effective to do so. 

EPA established year-by-year goals, leading up to the 90-percent level after 
5 years. For example, the goal is to upgrade 18 percent after 2 years and 
54 percent after 3 years. In addition, EPA tracks the participants' 
accomplishments relative to these goals. According to EPA, the 7 
organizations that participated in the program for 5 years had upgraded 
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only 34 percent of their upgradable floor space within that time period. j 
(See fig. 1.) 

Cumulatlve proportion of participants' upgradable square feet upgraded 
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Source: EPA's data. 

After 5 years 

Program officials believe that in the future the participants will be able to 
achieve the 90-percent level because EPA has increased its level of support 
for the partic!pants. For example, they are contacting participants more 
often to see if there is additional information that EPA can provide or if 
there are particular impediments that EPA can help them overcome. 
Program officials noted that the companies joining in 1995 exceeded the 
18-percent goal established for upgrades through the second year of 
program participation. However, for participants joining in the 4 earlier 
years (1991-94), EPA's data show that the participants did not meet the 
18-percent goal after participating for 2 years. 
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It may be difficult for EPA to achieve its Green Lights goals for two other 
reasons. The first reason relates to electricity prices. The Energy 
Information Administration projects that the average price of electricity 
will decline over the next 20 years by 0.6 percent per year after inflation, 
which would tend to make lighting investments less attractive. Moreover, 
the widespread discussion of deregulating electricity at the retail level, an 
the possible substantial cost decreases for larger users, create uncertainty 
about future electricity prices. An EPA program official noted that lighting 
investments are highly cost-effective and that any marginal decrease in 
electricity prices should make little difference to organizations that have 
joined the program. However, we note that decreasing or uncertain prices 
could make lighting investments appear less attractive to prospective 
Green Lights participants. 

The second reason relates to possible "self-selection" bias among the 
initial Green Lights participants. In this context, self-selection is the 
likelihood that the organizations that voluntarily join a program may have 
been most likely to undertake those activities even if there were no 
program. Self-selection bias is a concern in evaluating the eff ectlveness of 
voluntary energy-efficiency programs, according to a paper on evaluating -
such programs.11 To the extent that the organizations most likely to 
upgrade were the ones that joined the program initially, it may be difficult 
for EPA to continue to recruit large numbers of organizations into the 
program. However, EPA officials said they believe that a continued 
education campaign, coupled with successful upgrades by businesses, will 
make recruitment easier. 

EPA estimated that the program's WasteWise and Unit-Based Pricing 
elements would both achieve substantial reductions in 2000. For 
WasteWise, the reductions were estimated to range from 1.9 to 6.7 MMTCE. 
The lower estimate is based on the assumptions that a higher proportion 
of participants will reduce waste at the source and recycle in the future 
and that their average levels of source reduction will increase. Specifically, 
EPA assumes that the proportion ofWasteWise participants that reduce 
waste will increase from 40 percent in 1995 to 90 percent in 2000 and that 
the proportion that recycle will increase from 75 percent in 1995 to 
90 percent in 2000. Moreover, EPA assumes that the amount of waste 
reduced per participant will increase by 50 percent between 1995 and 
2000. The higher level (6. 7 MMTCE- more than three times the lower level) 

11 Gretchen 8 . Jordan and Darrell A. Beschen. ' Planning for Evaluation of the U.S. Department of 
Energy's Energy Partnership/Climate Change Programs: presented at the 1995 International Energy 
Program Evaluation Conference, Chicago. IL (Aug. 1995). 
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is based on additional assumptions designed to adjust for the reductions 
that EPA believes were underreported in 1995. 

For Unit-Based Pricing, EPA estimated in 1995 that it would achieve 
reductions of 2.2 MMTCE in greenhouse gases in 2000. This projected level 
was based on an assumption that 575 communities would adopt a 
unit-based pricing approach to waste disposal each year. However, EPA 
program officials later found that only 72 communities adopted unit-based 
pricing in 1995. Program officials believe that the lower results for 1995 
were the result of underestimating the time needed for the communities to 
implement unit-based pricing. The officials said that they now have the 
tools to promote a much greater adoption of unit-based pricing and that 
enrollments in 1996 and 1997 increased substantially. 

We provided copies of a draft of this report to EPA for review and 
comment. We received responses from three EPA offices. We received a 
letter from the Director, Office of Atmospheric Programs, Office of Air and 
Radiation, whose office manages the Green Lights and Coalbed Methane 
Outreach programs. (App. II contains the complete text of his letter, along 
with our detailed responses.) We also obtained comments from the 
Director, Climate Policy and Programs Division, Office of Policy and 
Program Evaluation; and the Director, Municipal and Industrial Solid 
Waste Division, Office of Solid Waste and Emergency Response. The 
former office manages the State and Local Outreach Program, and both 
offices are involved in the Source Reduction and Recycling Program. 

The Director, Office of Atmospheric Programs, discussed the difficulties of 
evaluating the effects of voluntary programs. Also, he said that the draft 
report inaccurately used EIA's survey data to suggest that EPA overstated 
the reductions achieved by the Green Lights Program. We believe that we 
used these data fairly. We cited them to demonstrate that some companies 
with commercial office space had undertaken energy audits and installed 
energy-efficient lighting by 1992, when the Green Lights Program was just 
beginning. We believe that the factors that induced companies to take 
such actions before 1992 would likely have continued beyond 1992 and 
may, in part. account for some companies' decisions to join the Green 
Lights Program and to undertake upgrades. However, as noted in the 
report, EPA's reported reductions did not account for nonprogram factors 
that may have induced Green Lights participants to undertake upgrades. 
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The Director, Office of Atmospheric Programs, also stated that the 
climate-change programs are improving over time and that he does not 
believe that the projected reductions are optimistic. We noted that the 
projections are not consistent with experience to date. It is possible that, 
with the improvements he mentioned, the programs could meet their goals 
for 2000. 

The Director, Climate Policy and Programs Division, objected to our 
including the State and Local Outreach Program in this review because it 
is considered a foundation program. That is, the program is not primarily 
intended to achieve reductions in greenhouse gas emissions. Rather, it is 
intended, among other things, to motivate state and local officials to 
understand the rationale behind taking actions to reduce emissions. As 
noted in the report, we included the program because, according to EPA's 
data, it was responsible for substantial reductions in greenhouse gas 
emissions in 1996 and is projected to achieve even more substantial 
reductions in 2000. 

The Director, Municipal and Solid Waste Division, as well as the other two 
directors who commented on the report, provided updated data and 
technical corrections, which we incorporated in the report as appropriate. 

We conducted our review from September 1996 through June 1997 in 
accordance with generally accepted government auditing standards. See 
appendix III for the details of our scope and methodology. 

As arranged with your offices, we plan no further distribution of this 
report until 15 days after the date of this letter unless you publicly 
announce the report's contents earlier. At that time, we will send copies to 
the appropriate congressional committees and the Administrator of EPA. 
We will also make copies available to others upon request. If you have any 
questions or need additional information, please call me at (202) 512-6111. 
Major contributors to this report are listed in appendix IV. 

Peter F. Guerrero 
Director, Environmental Protection 

Issues 
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INDUSTRY INCENTIVES FOR 

ENVIRONMENTAL IMPROVEMENT 

Combined Executive Summmy 

for 

Three Reports 

Submitted to the 

IDEA 21 Work Group of the 

Global Environmental Management Initiative 

(GEM!) 

["4um,, Incentives.for Fmm:omnental /m.TJravem,nt: Evaluation of 
us. Fet1ga1Imttat1ws 
by Terry Davies and Jan Mazurek 

• COIJK»'.atr Ewonment(ll, Health and Sqfey fracttces w Transition: 
MW141RD,rrt Sy.stem Bu;qn.scs to Chan,tnf Public ew,ctqtions, 
R,aa1gtpzyR,_,,,,,,,,, ant11ncent1ws 
by Terry P. Yosie and T'llDOthy D. Herbst 

• .lnqntim for EnvtronmcntaJ I,aw,mncnt,· An Ammnmt oJSefecJed.bmoyqtive 
l'mrrams tn the States qw1ev,,,_ 
by Daniel P. Beardsley 

The GEMi organi?.ation manages critical thinking about key environmental, health and 
safety issues. GEMI'a Work Group, lncentha, Disincentives, BnvbvJ1UMntal Pafornumce 
and Accountability for the 21,t Century, (IDEA 21), recently sponsored three independent 
research projects to bett« define and characterize incentives leading to improved environmental 
ped'ormance by business. GBMI supports and encourases full stakeholder review and 
consideration of these analyses. Wrthout endorsing the analyses or advocating any particular set 
of actions. GEMI wants to provide the "spark" and energy that leads to discussions of 
environmental, health and safety issues. 



.. ... - - - . ___ ,_ _______ -- ·--- ----------- . -.· -.-• -

GBMI commissioned these studies to provide the basis for ibrther discussions with EH&S 
thought leaden. GBMI will make these studies available to other groups to use in developing 
model.I for the future. To this eru1, the IDEA 21 Wolk Group has invited 20 or 10 top EH&S 
professionals to a two-day worbbop later in October to dilCUu the results of the studies. In 
bepina with its non-profit status, GBMI will not engage in advocacy. However, the 
environmental community and other multi-stakeholder groups have asked for inf'onnation and 
ideu from the business community about incentive-based programs. The studies and the 
workshop are designed to provide this information. 

The three reports provide the followina conclusions about future use of incentives: 

• Key stakeholders need to agree on clear, specific, measurable environmental 
objectives. 

• Given agreement on performance objectives, entities responsible for 
implementation should have the freedom to design plans that take advantage of 
pollution prevention, process modification, and other innovative alternatives to 
mandated end-of-pipe controls. 

• Oear procedures should be established for open stakeholder participation in the 
design and implementation of programs. At the same time, these processes need 
to be linked to the achievement of program objectives. 

• Incentives for participation in programs of this kind need to be tangible and 
significant. At a minimum, they should offer reduced transaction costs, such as 
less duplicative reporting requirements and quicker permittins. To be more 
attractive, proarams should provide direct economic incentives to mitigate the 
future costs of pollution control. 

GEMI' s premise is that well-structured incentive programs can be very effective in 
advancina environmental objectives while improving pollution control efficiency for the private 
sector. GEMi alJo believes that incentive-based programs show tremendous promise for ibrther 
advancea in environmental performance and total quality environmental management in corporate 
programs. Results from the studies (which reached remarkably similar conclusions) do not prove 
that the current array of federal incentive programs suppon the GEMi premise. However, the 
studies do not dispute the GEMI concept that incentive approaches ofter tremendous future 
promise. Most federal programs are relatively new, are still being refined; and need more 
systematic evaluation. The experience of state and European eft'orts to date is more positive. 
This information about cooperative and flexible incentive-based programs will provide important 
ideas and information to the many discussions about environmental regulation taking place outside 
ofGEMI. • 

September, 1996 
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Combined E1qt1yc Summaey 

A. Introduction 

In April. 1996, the Global Environmental Management Initiative (GEMI)* sponsored 
three independent, related studies. Thi• document is a combined executive summary for all three, 
althoup this booklet contains only one of the three reports. The combined summary was 
produced because the three researchers found many common concluaions in their report,. It also 
alerts the reader to the other reports in the series. ~ three reports are: 

• Industzy Inc,nttws tor F,nvironm,ntp] imRCPYMIMt,· Evqlugtton al U,S. Ff4cral 
Inttiqtzyes by Terry Davies and Jan Mazurek 

• Co1Jl(ll'# Envtrqn,nmtql, H,qftb gnd$4fetx Practicc1 ta Dymsition; Manqzrmmt 
A)dRn BQWIN to Clrlnifn,Publtc E;p,ggtigns, B,plqtqt)I Rqyic,mcnll and 
Jncca#m by Terry F. Yosie and Timothy D. Herbst 

• hl&entb¥s./or Environmental lmpmyemcnt; An Awm,nt Q.f$,T,:atsd lnmwatiye 
Prr,zrams tn tlm Stqty qwlf,,gyp by Dani~ P. Beardaley 

One report examined corporate attitudes about the environment, changes in environmental 
behavior, • and corporate responses to incentive-based health and safety programs. Another report 
reviewed five major environmental and safety programs managed at the federal level of the United 
Sta.tea (Project XL, the Common Sense Initiative, the sulphur dioxide emissions trading program,_ 
the OSHA STAR program, and the 33/SO Program). The final report usessed selected new 
environmental programs in Western Europe (the Netherlands, Sweden, and the United Kingdom) 
and proarams managed by American states (Minnesota, New Jersey, Musacbusetts, and 
Colorado). 

GEMi bad several purposes in funding this research: 

• to identify incentives which seem most promising in terms of encouraging the 
private sector to pt to the "next level" of environmental protection. To achieve 
this aim. incentives would have to be strong enough to influence corporate 
behavior and would have to lead to measurable environmental benefits. 

• to determine the extent to which receat innovative prognms launched by the 
federal aovermnent, the states, and European countries have demonstrated the 
utility of incentive-bued programs~ and 

• to make available findings of this research to appropriate decision makers . 

• GEMi is • not tbr profit orpnization of 21 leading corporatioos dcdicm! to helpina businm achieve emiroommtal, 
health and afety axccll~. 
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. GBMI•s premise is that well-structured incentive programs can be very effective in t 
advancina environmental objective., and making pollution control more efficient for the private 
sector. GEMi also believes that incentive-based programs have trcmendoua promiae for 
advancing continuous improvement and total quality environmental management in corporate 
programs. Results :from the atudiM (which came to remarkably limilar conclusions) do not prove 
that the current array of Federal incentive programs 1Upport the GEMi premiae. Neither do the 
studies dispute the GEMI concq,t that incentive approaches offer tremendous future promise. 
Molt Federal pmgrams are relatively new, still being refined, and in need of more systematic 
evaluation. The experience of state and European efforts to date is more positive. Thia up to 
date information about cooperative and flexible incentive-based programs will inform the many 
discussions about environmental regulation taking place outside of GBMl 

The three studies were undertaken during a five-month period. This document 
summarizes the findings of those three studies. Relatively little quantitative data exiat& which 
documents either explicit economic or other benefits of voluntary programs to the private sector 
or environmental accomplishments-duo in large part to the reeeat initiation of the environmental 
programs revl~ though also to the limited public and privato commitment to program 
evaluation. Researchers relied on data that was available u well u extensive literature reviews 
and interviews with program designers and participants. 

B. Findinp 

This paper summarizes the findings of all three reports using the following fonnat: 
1) factors which appear crucial to voluntary program success or failure; 2) condusions about tile 
future use oflnceatives; and 3) other conclusions. 

1. J'acton in Program Success or Failure 

Programs that either are working well (such as the Dutch covenantst Swedents permitting 
program, and the New Jersey pollution prevention/facility-wide permit project) or appear to be 
auccuatbl thus far (Minnesota• s programs, the Integrated Inspection Program and Printers• 
Project in Massachusetts, the Integrated Pollution Control program in the United Kinsdom; at the 
federal level, at least to some extent: of•s Star Program and EPA'a 33/S0 and S02 trading 
programs) share some common features. Successful programs have objectives that are relatively 
simple and clear both to government and usiness and enable participants to have a major voice in 
the establishment of aoals. All these programs ~ significant flexibility to business to engineer • • 

. the means for implementing program objectives.~ apparent recognition of the environmental 
sophistication of industry now, compared to 2S years ago, these programs mandate perfonnance 
goals rather than teclmology'-:J A third common element in successfi11 programs is trust among the 
participants and stakeholdets. Literally every interviewee in the European pmgrams, 
the New Jersey program, and designers of the Minnesota proarams noted the importance of the 
mutual respect and cooperative spirit shared by participants in program development; interviewees 
from these and other programs also saw important benefits in improved relationships with 

2 
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• regulatory agencies. The evidence is mixed as to whether these innovative programs are 
sacrificing strong enforcement, particularly in the case of federal initiatives. 

Several other, more specific considerations should be noted about suooes&ftd programs. 
To the extent "awoess" is defined in environmental terms, it should be measured. Evidence exists 
ftom both third-party evaluators and interviewees that New Jersey's program contains 
environmental benefits; indi= is also noted to support the benefits of the United 
Kingdom and Dutch programs. Prom the industry perapective. these and related program, work 
because the incentives for ind to participate were dear and substantive: participants aee 
...,,,.,mi. benel!ts (reduced aamaction coau), c:ompctnmm,,s ..ivamas- (:ea-~by l 
market), and, in the case of 33/50, the flexibility to choose the means to achieve reductions. 
Finally, it is perhaps important that almost every successful state program-was supported state 
legi,lation. 

Lesa successful programs also share common features. Some arc the reverse of positive 
factors noted above: lack of c:lear, shared program objectives between govemmmt and business 
(and even between levels ofgovermneot- many states seem to believe that XL i, about 
alt.emattw compliance while EPA insists facilities must ao b6yond compliance); over-control by 
government in establishing program objectives, combined with pervasive mistrust among the 
participants; uncertainty about either buain• or environmental benefits of the program; and 
absence of a statutory base. This latter feature deserves particular attention. 

The laclc of a statutory basis for environmental initiatives or programs always foreshadows 
difficulty. Because of congressional, court, public interest, and other pressures, civil seMnts tend 
to spend thm time-rightly-on programs grounded in law; other initiatives have lower priority. • 
Also, without a. legal mandate, deasions must be made by some sort of consensus, which is rarely 
efficient or effective in an atmosphere as contentious as environmental management. The lack of 
a statutory base can be ameliorated by clts objectives, maximum participation in developing 
those objectives to ensure buy-in and flexible implementation tailored to the self-interest of the 
participants. Absent these process commitments, non-statutory programs almost always fail. 

Business participants note another major problem with the CSI and XL programs. The 
incentives for program involvement are weak to begin with, and risks of litigation and other 
fallurea are high. Against this badcdrop, companies are increuing1y discouraged by the 
'8le,q>ectedly high transaction costs of participation. Investment of staff time can be enormous. 
There is ftultration over the lqth of the project review process and contusion over-the role of 
stalceholderl; facilities receive conflicting signals &om different levels of BP A staff; and EHS staff 
are having difficulty convineing other corporate executives of the tangible benefits of the 
programs. Costs of participation, in other words, are beginning to outweigh incentives. 
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Coodaslons About Future Use of Incentiva 

The following principles should guide the use of incentives in future voluntary programs: 

• Key ltlbbolders need to agree on clear. specific. measurable awironmental 
objectives. 

• Given agreement on perfonnance objectives, entities responsible for 
implementation should have the freedom to design plana that tab advantage of 
pollution prevention, proc:ess modification, and other innovative alternatives to 
mandated end-of-pipe controls. 

• Clear procedures should be established for open stakeholder participation in the 
design and implementation of programs. At the same time, these processes need 
to be linked to the achievement of program objectives. 

• Incentives for participation in programs of thit kind need to be 'langibu and 
significant. At a minimum, they should offu reduced transaction coats, such as 
leas duplicative reporting requirements or quicker permitting. To be more 
attractive, programs will provide direct economic incentives which mitigate the 
future costs of pollution control. 

For business, however. incentive-based programs must also be leveraged with other major 
drivers of corporate environmental performance. These include: performance-based manag~t 
goala~ cost-reduction objectives; industry sector characteristics; and reputation value. 

3. Other Conclusions 

Regarding the federal voluntmy or incentive-based programs studied in this report, we 
cannot show that these programs have mad~ a major contribution to either environmental, 
improvement or to lowering the cost of the pollution control.sy~. The sulphur dioxide 
emiasiona trading proaram-different in kind from the other four analyzed--may be an exception to 
thia in mitigating costs for participating companies. 

This is not to say that the concepts undergirding these programs are flawed. Companies 
welcome economic incentive, and they are willins to ex.cbange these benefits for greater 
commitments to mvironmental protection. Despite the cynical expectation, private sector support 
for incentive programs is not only economic: many of those interviewed believe that well­
designed incentive programs are more beneficial for the environment The problem for cumm 
federal programs seems to be in the need for better implementation: broader stakeholder 
participation in program design; clearer incentives.and environmental protection objectives; 
a shared sense of purpose among federal, regional, and state government officials; and. probably. 
in the need for a statutory base. 

4 



--.. - . - - -- --- -·----

The record of new atato (and European) programs, though still uncertain given how 
recently these initiatives have been ~ is more positive. States have been more etrective in 
m•Jdna fi.clJity managers feel involved in design and implementation. Trust and cooperation 
between govemment and the private sector is much higher in the state programs. Companies 
identity clear editing or potential beneftta, mostly economic, but others u woll. Where data 
exi1ta, u in New Iersey and the United Kingdom, it suggests that measurable environmental 
benefits can be pined ft-om properly structured incentive programs. The more succesafbl 
programs are 111pported by legialation. 

A Ubly shortcoming of the state programs, and the federal initiatives u well, is that both 
emromnental and economic achievements will tum out to be marginal. As these experimental 
proarama continue and are improved, consideration should be given to limply making them 
bolder-environmental objective, need to be made clearer and more measurable, and existing 
inceotivea for participation should be made more significant. 

5 
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EXECUTIVE SUMMARY 

'Ibis report evaluates DtW or existing ba1sm~s/aovernment initiatives in the United 
States at the federal level. Pdmarily, we attempt to ldeadfy the elements of the Proimn which 
would cause busineu to behave in a manner dlffereDt from that required under a traditional 
command and control approach. 

Five federal programs were selected for evaluation: the OSHA Star program and four 
EPA initiatives: the 33.50 program, Common Sense Initia1ive (CSI). Project XL, and SOi 
emiuiom trading. 'Ibc,e proiflUDS represent the most prominent; cummt efforts to motivate 
environmental improvement by business t:irma outaidc of the C'\mrnmd-and-oonuoI framework. 

Tbc most important conclusion about the federal pro,rams ""-:rammed is that four of the 
five programs (SQ..i emissions trading is different in almost every way from the other four 
programs) are peripheral. both to business and society. 'Ibey do not addiess most of t.hc 
important problems with the pollution control system nor do they appear to contribute 
significantly to improving environmental quality or safety. 

OSHA Star and the programs related to it bavo succeoded in establishing a positive 
unaae. bot it is very debatable whether the propams have made any major contribution to 
occupation.al safety and health. XL and CSlmay be too_new to evaluate with any certainty, but 
there ia no indication that either program will mm a ~or contribution to environmental 
improvement or to lowering the cost of the pollution c()lltrC)l system. 33/50 is quite different 
from Xl. and C.SI lo that dlc ttansactions costs of participatina were close to zero. 'lbe 
miruma1 threshold for participation and the looseness of the edema for sucocss make it difficult 
to know how much impact 33/S0 had. 

. In tenns of their attractiveness to business. our ~vi.cw of the initiatives shows that 
there is no single incentive that appeals to all busin~acs. In fact, it is difficult to find a 
voluntaty federal initiative that appeals to business at all. The ernlwoos trading program is an 
exception, since it is requhm by law and particlpadon clearly saves firms a significant unount 
of money. Our analysis of parddpation rates under the four voluntary federal programs 
studied show that 1he initiatives lend to attract very fe9' bosinessea 

Of the four initiatives, 33/SO has attracted the most: participants. followed by OSHA 
Star. Of the 8,000 manu:facturm invited by BPA to join 33/SO, aboot 14 percent signed on. 
There are about 98 compamca with 231 wort attcs emollcd iD OSHA's VPP program. Only 
ten facilities of extremely large U.S. marut-lcaders are imp1ementiDg XL project plans. About 
20 c<>mpanies participate in CSL 

Table BS-1 shows dllt the different fedenl initiatives tend to feature different types of 
business incentives. Incentives depend lo part on the goals of tbe program and typca of firma 
that are targeted . 
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enviros, BP A, the states, C~ question the moti~ of the other elements and think 
' that these oth« elements have a major advantage in whatever battles take place. 

Environmental groups had mispvmp about 33/50 because of the lack of any con~ 
and some groups argued for third-party audits to cbeck on the results achieved by facilities. 
The propm mustrates a fundamental contllct between tbc buainess community's de&in, for 
flexibility and simplicity and 1he environmen181 community' a deshe for certainty and 
enforceability. 

Given the lack of consensus. if the badly broken pollution control system is to be 
mended it will have to be done through some problem-solvina negotiating m.-.chanism. It so 
happens that the Foundmg Patben in their great wisdom provided just such a mecbtoisrn In the 
form of the U.S. legislative system. A basic conclusion to be drawn from our look at the 
administrative attempts at refonn is that there ia no short-cut, no way around the difficult task 
of trying to legislate a better system. 
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CHAPTER L OVERVIEW or BUSINESS INCENTIV&S 

'lbeodes Qf Inc;entives 

Pedcral policy 1D8m'S haw several typCS of poumtial inauwncuts at their disposal to 
promote co~ environmental oxcellenoe. Po1mdal incentives include mamt-based 
strategies, such as em.i&1ions trading schemes, as Vt'Cll as volUlltary programs that recognir.e and 
ieward superior environmental performance. 

WbUe there is a rich literatun, that ex•rnb,,-.s 1be relationship between business and laws 
de&gned to improYe environmental health and safety, there are few 1heoriea and fewer 
quantitative studies which mustratc what incentives work best. Our litaaturc search shows that 
most research oo busioes., incentives focuses not on 1be relationship between firms and federal 
regulators. but on how firms respond to other factors such as cooaumer demand, in1ercst group 
pressure, and media attention. 

In ,eneral, there exist three, distinct tbcoretical tradition, on the role between business and 
federal health and environmental laws. 1bcse include what observers refer to u the ''traditional" 
economic approach, tbe "revisioalst" approach, and a more teCCDt school of thought developed 
pdmarily by busineas, for business 1be five initiatiws e1:amtue-d below variously draw from these 
different groups of thought and reaearch. Before discnssing the performance of the five iaitiatives 
coveted in thia study, we will briefly review the th= distinct acts of reports and findings that deal 
with incentives to indus1ry. 

1bc oldest and most data-rich of the three schools of thought oo incentives comes from 
what is known as the ''traditional approach. "1 Developed around 1960 -- roughly the same time 
as federal enviromncntal laws and regulations were expanding - the traditional enviromnental 
economic approach is premised on the ide.a that firml releaso pollution into the environment when 
pollution sources lack proper market sipaJs. As the 1beory goes, laws that tell polluters how to 
reduce pollution tend to raise costs and lOVM productivity because firms, not government, know 
best how to control proceaaes inside a plant. 2 

Bn'Yironmelltal economists have conducled a number of stndies on ~nt industries 
which 1end to reinforce the idea that command and control laws tend to raise manufacturing costs 
and lower productivity. 9 Based on theoey and extensive research, traditionalists conclude that the 

1 Per a comprebmaive review of dia UUntme, sec Jaffe. Adam B,. Steven It Pettnoo. Paul R. PcrtDey 111.d Robett 
N. SIBViDs. 1995. '"BDviroameDtal R.oaulad.oa IDd tho Compedtiveoeu of U.S. Manufacturina: What Does che 
Bvidmce Tell Uar Jownal of Bct>Mtnl,c UUramr,, Vol. 30. pp. 132-163. 
2 C,roppcr, Maureen Land Wlllaoe B. C>ate$. 1992. "'Bnvvoornenta1 Bcooomica: A SlltVOy," Jo11mal of &:onomlc 
LU,ratu,w, Vol 30. pp. 675-740. 
'Sec, for e,cample Damcra, ADthoay J. IDd Viraml,aMcCoonclL 1990. "The Impact of BllvironmeDtal Rcgulatioo& 
on Industry Productivity: DircctmllDdirectBffectl." Journal oJEnvlron. Econ. M~ .• Jan. 1990, 18(1), pp. 
50-65. Chay, Wayae B. and R.ana1d 1. Shadbepan, 1994. "Pollution Abatement Cotta. tteaulatioD. •4 Plant-Level 
Producdvity." Natioaal Bmuu otBcouomic Research. Cambridp. MA. 
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most effective and efficient way to imp~ eavironmen111 performance is to develop policies that 
harness marbt forces and let pollutin, firms decide how best to cmb pollution.'' 

While the traditionallat school has endorsed the development of madcct•bascd incentives 
for several decades, most mamt-bued Initiatives am quite recent in origin. While they vary in 
scope and deaip, most mamt--bued efforts eneomap industries to trade emissions credits. 
Finns that are able to control pollution cost effectively sell c=dits to otbor companies that find 
control less cost effective. The sulfur dioxide allowance trading propam, which targcta utilities 
regulated under the Clean Air Act. is perhaps the most prominent of such joitiativcs and is 
examined in pater detail la1a' in tbls report. 

Recently, a small group of ,cholars bas begun to revise the traditional ecollOIDic approach 
in order to e11mjnc what effects onviromncntal reguladona have on the competltiveoess of U.S. 
firms. 5 Thil "revwoniat" group, uaociatcd widl Harvard professor, Michael P0rt.et, conclude that 
companies can use environmental requirmonta to gain matket advantage over compoti1ola. 
While inmidvely appealini, the Porter hypotbesl.,, for tbe most part, ii yet to be sopponcd with 
much empirical cvidcnce. One recent review of the literature in 1bis ~ concludes that both the 
purported positive and neptiw effects of cnviroornental regulation on competitiveness were 
difficult to detect.' DcapiU, tho dearth of evidence to either suppon or refute Porter's hypothesis. 
some haw nonetholesa embraced his uacrtlon that rc,ulations can promote both economic 
growth and cleaner production. 7 'Ibo Common Senae Imtiative (CSI), a recent EPA effort to 
promote "cleaner, cheaper'' production through rcplatory reform, i& motivated, in part by 
~ mumptions. We tmarnioe·csi ln great.erclctail below. 

The third major strand of literature, perhaps most relevant to this study. is rooted more 
squarely in business traditions. Compised of artloles penned ei1ber by business leaders or 
industry consultants, the central premise of the business llt.emture ii that industry best understands 
what drivers are moat appropriate. 1 In this regard, it ls not iDconsiaccnt with traditionalist tenets. 
However, few business experta believe that firms operate according to the elegant theories 
advanced in college economics clwe&. There also are often strains of Porter's idea in the 

'See. for example Bmt:aa. Antbony J. 8Dd Vkpnla Mc:Coonell 1990. ""1be Impectof Envhormradal ~ 
onlDduatryProdactlvity: Directad IDdircctEfteca" JournaloJ&wlron. &o-. Mana,~ .• Jm.1990, 18(1), pp. 
50-65. Gray, Wayne B. ud R.oaul J. Sblldbepm. 1994. "'PoDadoo AbalNDeD! Costs, R.eplatioo. md Plant-Level 
Productivity." Nadoaal Bmaa ofBcoaomic Releucb, Cambriqe. MA. 
5 Paculr, Mk:hle1B. 1990. n,, ~Atlvalstag, of Nlltloftl. New Yolk: Pn,e Pren. See allo. .. America's 
Onlell Strareo," 1991. Sct,,rtfflc AIMrlCGn. Ap-. p. 168. 
'Pora COIDpldlemive review of dda lilerllm'e. aee Jaffe. Adam B .. Steven R. Pelmlon. Paul R. Ponmy and Rt,bert 
N. Stavina. 1995. "En~tal R.eau)ldcn and die CompetitiveDeu oru.s. Mamfacturina: What Dom tbc 
Bvidenco Tell UsT Jo•mal of BctPlotrdc Ut4ran,r,, Vol 30. pp. 132-163. 
7 Ilffe, et. 11. op. ciL p. 1'7. 
1 See, foraamp!e, "Coq,cnteBnviroamccuaHsrn" 1992. CollunblaJourNll o/WorldBIUIMu. Vol 27. No&. 3 
md 4; Smart, Brace. 1992. Bqond Comp~: A N#W 1"du#ry \Jim q/tM &wlro1lmlnt. Waahiqton. D.C.: 
World Relourcel lmthute; 7111 Otwnlng of Blrvltonmental BtulMu: Making Bonom-LlM Sfflle of Emlronmental 
Rapon.nblllt,. Tboaw P. P. Sullivan. ed. Rockvillo, MD: 0ovommeot Inldmaea; Chan6lng CoMr1•: A Global 
BlulMu Pe'l!Wctivf on Diwlopmmt and. tlN Enwonmnt. 1992. StepbD Scbmktb6iuy with the Buamcaa 
COlmcil for Saarltnahll) DevelopaumL ~ MA: ne MIT Presa; BJldn&toll, John and Tam Bum. 1987. 
7111 Grin Copltalutt: l,ul,utry"1 &a.refs/or~ &celloscf. London: VlCIOl"Oollancz Ltd. 
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buaious litm.tmc u well: some envlroamental blden say 1hat aood environmental practlcc ia 
good for business. 

According to the business literature, iaceotivea to buafne,,s 6hou1d recognize and reward 
voluntary busiDcas efforts to deliver environmental pea:fonn■na, superior to requin:ments act out 
uodor cxWing 1a.ws and reg11.lariom. 1be U.S. Bnviromnmtal Protection Agt:at;y' s 33150 program 
and the Star program advanced by die Occupational Safety ■nd Health Administrad.on (~SHA), 
follow these tenets and arc cxmrined in grea1el' detail below. 

While it most closely reflects real-world t,m;nesa ~ the business literatule ia the 
least tbeorcdca1 of the 1bree. 'l'be business fhldiDp allo ae auppc>ded by tbc least quantitative 
data. Most accounts of what ddw industry to deliver auperior aults are anecdotal and derived 
either from rouncbblc dilcuuions, expett pwls, or noo-acicndfic cuneya. One rcuon ao little 
quantitad.ve data exi.tts to ,oppon these uscrtiaDa may smm from the fact that it is not In a firm's 
imm'clt to release data 1hat potcndally may fall into tbc hands of competitors or generae adverse 
publicity. Often films do not collect data that would be relevant to useuing inccntivea or collect 
it in a way that mabs oompariaou impo&SibJe. 

Tbcre Is evJdcncc that aomc acbolars arc &tardD& to fill the business data void. . Oae 
example is a recent study in tho bumncss litontme 1bat auemp1S to identify what de1fflnines how 
companies respond to public expec1ations on natural cnviromncJltll issues.9 While the focus of 
1bo research differs slightly from the question of what incaDtivea 11M, federal govcmm.ent can use 
to better wpt bnsiness, the results DODC1heJess appear to support influential, qlllliwive studies in 
the bostness litcramre. 

Rcsearcbers surveyed medium-sized U.S. steel and semiconductor manufacturing facilities 
and then subjected the xesul~ to expert review. To sccuie dlC data, participating firms were· 
promised anooymity. Overall. the reaearcbers found that the "legitimacy'' of enviromnental 
ccmcems is the most important iDcentive for firms that have proactive environmental strategies. 
In other words, managers must perceive socletal expcQtadon.s conccrnmg the cnviroomt.Dt as 
justifiable. Cooperation and trust with regulatory agencies 9/t.rC other factors that diatiDguished 
proactive firms. 1be study also found that, iD almost all caaea, coipon.1e envjronmeotaJ. leadcrs 
me led by a top executive who ii clearly commlaed to envlroamt.ntal iasuea.. While the study does 
not mab policy ~ons, 1bc findings .agcat that lnitla1ivea which build trust between 
companies and feden1 regulaton may appeal to aomc buainessea, 

'Ibc recent oosiness findiDp are c:omt11ent with odler research that oontrasts the U.S. 
environmental system with that of other mdUltrialimd coumries.10 Tbc research hued 011 

inttmlationat compariaona suggests that the U.S. aysu,m of laws and admims1radvc procedure 
tends to place Industry and regnlatora at odds. 

Due in part to the inhetcntly litigious and time--consuming nature of. the present aymz 
reflected in the writings on busioeas, some conclude that leform is simply not poasibJe under 1hc 

'Judge, WllBam Q. Aki MB1er 1111d Dem Fowkrr. 1996, ,-c... Colporatc EnviromDmlll 
Rapoaaivmcaa." Corporat, E,n,tro,un,ntal Srraugy. Vol. 3. No. 3. pp. 42-48. 
10 WaUacc. David. 1996. ~ Polley and lndlutrlal Innovation: ~1141 In Bluvpcf, IM U.S. and 
lflP(IA Tbe Royal IDallufe dbUe.mati0Gal Affain. LoDdoa: Badbsc:m Pablicldm1 T.td. 
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2. 3Y50 PROGRAM 

Pmgnpn Pe@:lption 

BP A's 33/SO Program ii a vobmtary pollution pievention inidativc that began in~ late 
1980s. The Program waa an outgrowth of several eventa. In 1989, EPA fonned its rust 
voluntary pollution reduction agreement with nine "A 'IBIUS" (Air Toxics BmiaiCDS Reductions 
Invent.ory System) companies to reduce 83 pcn:eot of their wxic air emissions by 1993.1 This 
a,reement was made between then-Administrator William K. R.cllly and the A'l'ElUS chlef 
exceu1ive officers in an experiment to 1CSt tho potential for using voluntary agreements to 
pollution control. 

The following year, the Science AdviJory Board's report, Reducing RWc: S~ttlng 
Prlorltiu and Strategl,1 for Environmental Protection cmpbasizei2 the threat of toxic chemicals 
and stressed the need for ,ourcc reduction u lbc preferred method to reduce public risk. directing 
BPA'a a.t1emion towards reducin& toxics. a DarJng the same month. tho Pollution Prevention Act 
of 1990 was pasaed. It emphasized reduclng the quantltr of hazardous substances, pollutants. or 
oontarniuants from cn1ering aw.- Stl'elm or bcin& released into the environment prior to 
t"eCyCling, treacmcnt. or cUapoaaL The legialation focused oo methods for miucing waste at its 
source and otherwise preventmg dJC creation of pollution, rather duu1 on controlling Ol" treating 
emia&ions. 

In ~onse to the iDcreascd focu& on pollution rcductlon, BPA launched the 33/50 
Program which sought voluntary cooperation from industrial fians to significantly cut toxic 
chemicals in relcues and transfers pdmarily through source reduction. The Program used EPA's 
Toxic Release Inventory (TRI) to monitor parlicipating mm Mleucs and the program's pro~. 
The TRI is the accumulation of facility-reported information dcscn'bing their releases to air, water, 
and land of some 4SO chemicals! Although the TRI covers ooly a small number of facllitjcs and 
pollutants, it is nevertbeleas the most compmbcnsive collection of fkm-specific pollution 
emissions data available. 'Ibc Program's baseUuc year for comparison was 1988. 

1be Program monitored the emissions of 17 toxic chemicals which arc listed Table 2-1. 
The chemicals 'WeE'e sclecte,d primarily because of their threat to the mvironment and public 
health, potential for high exposure, volume of production and mlcue, and potential for pollution 
reduction and pmead.on. 1beae cbomicals represented the most widely released and most toxic 
chemicals in the TRI. DarJng 1988. 1.49 blllion pounds~ the 17 llrgCt chemicals were either 
released to the envirooment on•site or transferred off'-alte to wasie IDIDIFDDt facilities • .. 
Combined, they comprised about one-fourth of the to1ll nu re.Jeuea and traoafers in 1988. 

1 INPORM. To.rlcl Watcla 199$, INPORM: New Yclk (199'). 
3:enviroameocat Protedioo Agency. Retll,dnf Rut: SettilJB Prlorltw tllld Strate,t.1/or &vtronnwlllal 
Protlellon. report of die Sc:ieDce Advisory Board: Rdld-.o Rist Reducdoa SUalegiea Comrniaee to W'llliam K. 
Rtally, (9190. SAB-BC-90-021) 
i BP A baa e,q,lllded die Bat eadl yea atnce 1987. In 1988, rbe bueliDe yes for 33/5(). lbe TRI ICCOUDttd for the 
rdeuea IDd traDlfen of about 320 toxic chemical&. 
4 BavilomneDlal ProlecUOD Al,m,:y. 1994 T~ Jut.ast lnwntory, Public Dam Iuka#, Office of Pollation 
Prevcadoa and Toxics (Jmie 1996 BPAf745-R-002). 
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Table 2-1: 3~ Procnm Olemkal .. 

1.Beaaae 
2. C8dmlum and cadmium oompo11nds 
3. Ca"bal1 tdrlCblodde 
4. QJkxvfQrm 
5. Ch'omlum ml chrooliumcompouuds 
6. Cyanide compooma 
7- DtcbJommed\lllc 
8. Leid 111d lead o ,npnoods 
9. Medl.ylecbylbtoac 

10. Mercury ard mercury compounds 
11. MeCbyl llobatyl kelone 
12. N1c1ml ancl alckel compounds 
13. ~ 
14.Tduenc 
15. 1,1,1-Tricb1aoeChane 
16.Tdcbkxoetllyl.e 
17. Xylenes 

A aecondacy reason that PJ>A selected these chenucala was that they l'Cpresent mostly 
airborne rc.1eaacs and are l'Cgulated by the Clean Air Act Amendments (CAAA). Companies that 
cbole to participa1D in the 33/50 program would be eJiaiblc for the Early Emissions Reduction 
provisloo of the CAAA 6 The provision gives firms additional time to crmply wi1h applicable 
eudssion& ataDdards if they dgnificantly reduce their emiaaloos before 1he standard& are proposed. 

BP A formally announocd the 33/50 Program in Febmuy 1991. Tb8 Propam had 3 goals, 
u seen in Table 2-2. The first goal was a 33 percent ICductlon (491 million pounds) in acaaea 
and~ of 17 toxic chemicals by um. The Propam's ICCODd aim was a SO percent 
reduction (744 million pounds) of m1c:ascs by 1995. F'mally, d:ac Program sought to demonstrate 
that voluntmy reduction programs could achieve targeted teducdons fas1er than could be done by 
BP A's traditiOD8l regulatory approach alone. 7 The 33/50 Program's name deriv~ from its :fim· 
two goals. 

Table 2-2: Goals of the 3Y50 Proaram' 

GoalType Operadoaalued Goal 

• Immm reducdon&oal • Reduce 1711U poJlotu11 ey 33 peramt (491 mflUon 
• ibv 1992. 

• Ul1lmale rcdud:loa pl • Reduce 17 TRI polln11m t,y 50 pelCCllt (744 mDll011 
• ,':..bv 1995. 

• Generalpl • Show that vo1m1t1ry po11ut1oa reductloD poarma wen 
mme efflcleotly (futct) 1ban oommand-w:kxlatrol meduxls. 

5Ibid. 
6 General A.0countin& Office [a). Tozlc Slllntacu: BPA NMd, Mon R•Uable Solll'c• Ruluctlon Data and 
Pro,rm Mwuru, (CllapterReport. ()1)/23194, GAOIRCBD-94-93). 
1 BP A (1996). 
'Ibid. 
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Companies that reported using or releasing one or more of the 17 target chemicals were 
encouraged by BP A to join the 33/50 Propam. BP A solicited potential participant, by extending 
invitations to thtee specJflc groups of 5nm, u seen in Table 2-3. The first ifOup was invited in 
February 1991. 'Ibis group represented the WJ'op 6fX1' emiaers of 33/50 Program cbemicals. 
These firms were characterized by larger operad.om and 10COUDtcd for more than 75 percent of 
the total 1988 releases and traDSfcra of the 17 &ar&ct chemicals. More dum 60 percent.of the 'Top 
600" companies chose to participate. 'lbe second group received invitations to participate in July 
1991. This group repreacnted the 5,000 remaining compamcs that ecnittcd 33/SO chemicals in 
1988 (all firms not on the "Top 6fXr list). 1be final group was invi1ed to join in July 1m. This 
group was comprised of 2,500 firm& that did not report 33/50 chemical releases in 1988, but did 
so in sublequent years. The aecond IDd 1bJrd groups wa-e charactcdzed primarily by amaJIC'" 
operatl0111 and were less responsive to BP A's solicitation for Program eorollment; about 13 
percent of these companies participated. 

Table 2-3: Characteristics of Invited and Actual 3!/50 Propan1 Partldpan1Bt.it 

Group 11nm Numberfl. In'1tatioa "Parddpadoa 
ID.rtadoas Date Rate 

1st lnvit£d amup 'Top 600" &ms 600 Pebmary 1991 60i& 

2nd hrY1ted JroUP TRI repcl'dDa tJrma not on s.ooo July 1991 151, 
'Topfl:H'IJst 

3rd1Dvltedaroup Pirma wltb DO 33/50 cbeml• 2.500 July 1992 12% 
cal relealea in 1988 but 
em1tled ,cmeinlaa yeam 

Actual 331$0 Firm, thal emat«l 63"1 of 8,1()() - 16% 
Pardclpa,as all 3315() chmlcal releaMs 

1,300 firms 
in 1988 

The Program targeted parent companies, rather than individual facilities. By receiving 
pledges from the parent company, BPA souabtpardclpationfrom every facility within the 
company. Of the 8,000 companies contaeted, lJ()() parent companies pledged participation. 
R.elcales and transfers reported by the.,e companies repre,ented 63 percent of all 1988 releases 
and transfers of 33/50 Proaram cbemica1s and 15 percent of all 1Rl emissions.11 Participants . 
pledged to voluntarily reduce 385 million pounds of pollution. 

The Program wu dcsiped to recoaimc a company's participation when it submitted to 
BP A in writing its intention to participate and pledged a coq,orate-wide numerical reduction 

• Ibid. 
10 Arora. S. an4 Cason. T. "Why Do Pinna Owircomply with Bnviroammnal Roplatioos? Ucdomanding 
Partid.pati<XI in BPA's 33/SO Program," DlaclUlitm Paper 95-38. Wa&mD&IOD DC:~ for the Future 
(1995). • 
u Ibid. 
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commitment for any of the 17 target cbcmicala through 1995. 12 There were no requirements on 
the reduction commitmeott. and companies obligated thcmaelw..1 to whalever reductions were 
approprlaU, for their firm. Sooie oompames focused their &oals on all 33/SO cbemicala, while 
othm focused on a specific few. while still others promised to reduce all TRI releases, extending 
beyond the Program's 17 chemical emphasis. 

Participants in the 33/SO Program received support from BP A in several forms. BP A 
organized regional pollution pmvontion workshops and confereD0CS. The conferences brought 
together representatives from industry, govrmment. acade,nja, and public interest groups. They 
aought to fOl1m' an exchange of iDformatlon on the varyina perspectives of pollution prevention. 
'Ibe conferenoea a1ao promoted collaborative actico and pll1DCrabJpa among the confmalce 
pal1iclpants. Further, they abowcaacd compamcs that were suooessful at achieving pollution 
reductions and publici1.ed them in BP A's media zelatioos, doouments, and newsletters. 

Other support came in the form of t.ccbnical U&istancc to 33/50 Program participants. 
Information was dissearioatt.d on emerging pol]u1ioD preWDl:ioll technologies for TRI chemicu. 
In addi1ion, the Aacncy provided industty-specific guidance, tefen,nce manuals, bibliographic 
reports, and videos covctina topics from aeocriC pollution prevention to de1ailed instructions on 
aetdq up waste rcdoction programs for specific indusmea. p~, or materials. Finally, the 
Program also referred companies to ttainiDg counea offered by awes and private source.,. 

The 33150 Program continued to accept new companies throughout its 1enure, although 
efforts to actively solicit paniclpation ended in 1994. While the Program's national goals were 
tarpted for achievement by the end of 1995, companies have bt.en encouraged to continue their 
reduc1ions. 

Spmmary o( Program Efec;tlymw 

'IRI data have a two-year lag on public releuc, that ls, chemical m1case data for 1995 arc 
not available until 1997. The lag is due in part to a delay in both company repmting and BPA's 
compilation of aggregate industry mleaaes. A3 such, 1be c1fectivcness of the 33/SO Program 
through 1995 cannot be determiDed until the second half of 1997. For now, the Program can be 
evaluated 1hrougb. 1994. 

'Ibo 33/50 Program can be divided into two evaluation areas: fulfillment of the Pror,mn's 
goals (sec Table 2-2) and qrcemcnt with the goals of the Pollution Prevention Act (PP A). 3 

Both mas arc evaluated below. 

EPA reports that all three of the 33/50 Program's goals have been ful:fillcd. The 
Program's in1mim goal of a 33 percent reduction in the 17 target chemicals was achieved one year 

12 BPA did not deoy partidpaaion to any individual facility t1w waatcd to participa.re, reaardlm& ot whether tho 
pareot company pledaed ill partic:ipldoa. Thia was criticized later by INPORM IDd GAO because die parent 
QJfflpay received aedit for pardcipalloa mm if only oac of its facilUiea panlctpaled. Alao, companies were · 
~ 81 Pro,ram panidpanta regardJeu ofwbccbar a Dl1IDCrical ieducciongoal WU spectfiec1. 

Besides lhele two areas, EPA also evaluates emlasioll projectiou tbr:ouah 1995. Our analysis omits company 
Rlduction projectiaoa due to the speculalive nmure cl tbe .-..timadoas, 
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ahead of schedule and exceeded by over 100 million pounds, as seen in Table 2-4." The 
Prop-am '1 ultimate goal of a SO percent ieduct1oa in carget cbemioala wu also achieved a year 
early. Altogether, the releases and transfers of 33/50 Program chemicals wa:e mduced by 5 l 
pezcent C,S7 million pounds) between 1988 and 1994. These reductions represent nearly twice 
the 385 milliOll pounds initially plodged by participating companies. u 

Table 2-1: EPA's Evaluation of the 33150 Proanm'• Goalr' 

GoalName 

•luledmftlducdon 
pl 

• lJltima2e 1ednc:tioa 
pl 

• Oeaenlgoal 

-­• ... _ ... ·GMt 

• Recla 11 nu poUutama by 33 
percoat (491 mDllon pounds) by 
1992. 

• Reduce 11 nu pollutants 1,y so 
ptZCeat (744mWOD pooads) by 
1995. 

• Show 1bat \IOlumary polludoll 
ieducdonprosramawo:kmore 
dc!emly (faster) tban 
<XXDDJ•Dd-"1d-<l0atlol mctoods. 

Outcome 
• Acbleved in 1991, OOD year ahead of the 

1992taqetdate 
• S90 mDllOll poundreducdoo 
• «>Cl reduction d:" cbemlcals 
• Adllevedm 1994,ooi,yearaheadotthe 

1995 tllJet date 
• 757 mlOIOD pound rcductloa 
• SlCJf, ieductioa of Propam Cbemlcals 
• Reducllom repieaeat twice the IIDOUDt 

- - --1w • • • firms 

• 33/,0 fit:ms rodaced dleb' chemicals at 
finer ratel tbaa DOJl~ firms 

• 33/50 cbemlcal ndJcdoos were at faster 
rates than aher TRI c:hcmlcal mducdons 

BPA repom that the 7S7 million pound reduction is the miniro•un amount that Program 
parti.cipants auempted. About ooc-third of partioipamJg parent companies made p)edgea that 
extended beyond the Program's scope. For example, some Program participants pledged to 
continue their reductions after 1995. Other participanl8 claimed a reduction for cbemiClla beyond 
the 17 tatget chemJcals. Several multinadonal corporadoDS, which wem not targeted by BP A as 
potential participants, also pledged their reductioos. Others went beyond targeting end-of-pipe 
releases or ttamfers by attempting to ~uco their actual osc of toxic cbemicals.17 

While the 33/S0 Program ~ iuidated in 1991, BPA uacs 1988 as the baseline year to 
evaluate the Program's &oala.. TRI ieporting facilitiea, however, began reducing their ~mi~ of 
33/SO cbemica]s prior to the Program's start: about 83 pe1'CCllt of all facilities began reducing · 
33/50 chemicals emissions between 1988 and 1991.11 For 1lus ieason. the General Accounting 
Office (GAO) bu criticmd SPA for u&ing the 1988 baseline when analyzing me Program's 

"BP A (1996). 
1.5lb1d. 
16 lbid. 
17 Companies that focused oo chemic:a1 reductim did not scipulam the impact aodl pollutioD prevention initiatives 
bad oo environmealal rolmsee of 33/50 Pqam cbemiceJs. 
11 Oozm Fund. Pollution Prna&tlon or Public R•lallou? Waabingtoo, DC: May 1~. 
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effect.1'.20 GAO &IgUCS that only reductions between 1991 and 1994 should be considered when 
evaluatin& the ProJr8JD'8 progre,s. 

As seen in Table 2-S. tbe Program's results change subsvmriaJ1y when evaluating i1S first 
two goals subsequent to 1991. Between 1991 111d 1994, 33/50 cbom1ca1a have fallen by 204 
million tons, mpresentlng a 27 percent decrcaae in target chrmicals. as compared to the S1 . 
percent ~uction usin& the 1988 buelinc. 

Table 2-5: Comparison or Baselfne Yean 8Dd Partldpant Reductions to 
Procram'• Redudloo Gou 

GNIName :Redaction Goals ad Total Reduellou TotllRedadloww 
Year 198818 19911o1"4 

• lrtnim ftOICdon goal 1992: 33'11 «)'I, 12ti21 

• Ultimate reduc&>n &oal 1995:5~ 51'1 27'1> 

BP A calculates the 33/50 r.bemiw ~ons by agpgating all firm reductions. The 
Apcy does not distinguish between reductions that~ made by Program participants and 
noa-pardcipama. Thus, rcductioDs that wem made by non-participan1a count towarda tbc 
Program•• goals. GAO esdrnates that 38 percent of targeted rcductiona arc attributable non­
pal1ici~ companies. n 

EPA responded to GAO's aiticisms by seddng ..n independent research firm to de1etmine 
1bc Program •a value. INFORM, a nonprofit environmental research c--pnt:ndon, was selected to 
do the analysis. INFORM', analysis oontrolled for emissions reductions attributable to non- • 
participating companies. 23 Its findin,as coofirmcd GAO~ s concerns about the Prognu:n' s weak 
evaluation meuun:s. lNFORM showed that 31 pelCCllt of the ~ts had already initiated 
reduction activities prior to 1be announcement of the 33/SO Proanm. . 

BP A's evaluation of the 1hird goal (the Program's general goal) attci:npts to scpamte the 
contributions participants and non-parti0ipants to better captum 1be Program's affect. The third 
goal was to demoostrate 1bat voluntary pollution reduction programs wodc moie effidently 
(faster) than command-and-conuol methods. BPA shows that betM.en 1991 and 1994. Program 
puucipants red~ their m1euea and tnmsfers of cuget chemicals by 49 perocnt, whereas, DOD-

"GAO(IJ. 
ao Oalcn1 Accoandng omce [b). To.de Subltan(:u: StallU of BPA '1 Flforu ro R«lll« To.de Rel.etuU, (<llapter 
Report, 091.22194, QAOIRCSl)..94-,207). 
21 Reduakma between 1991 and 1992. »nu. eadmate ii 16percmt bi&ber tbanBPA's ~. BPA haarecopimd tbalaconaideabte ponica aI 
lbe reducdcas repc,Uld by die Pro,ram were adueted by ftnu not formally plfficlplliDa bl dlo Program. but die 
~ bc1iovea tbe Program'1 praenoe inf1uencedaome of 1bcle ftnm ID reduce IOxicrdeasea. 
:as INPORM (1995). 
~Ibid. 
is EPA (1996) acknowledges lba11CDe of the Propam'a reductioDa cl1d Je&u1t from ucm-partidpmtl. Tbc A,ea,cy 
eatimalel lbatabout 26 peaceat of lbe rcductiolll (196 millioa pouada) betwoecl 1988 IDd 1991 and 30 percat (82 

• lllillioa pounds) between 1991 and 1994 can be aadbated co non-partlcipadoa firma. 
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particip~ companies reduced their emissions of 33150 chemical& by 30 p«cent., as seen in 
Table 2-6. Thus dlcrc is a 19 pera,nt reduction difference that may be due to the Program's 
affect. 1be reduction difftmice is also seen when comparin& 33150 chemical re1casea and 
transrera to other TRlchermcal emissions. Between 1991 and 1994, 33150 chemical re1caaes and 
transfear fell by 42 percent as~ to all o1ber TRI chemical relcucs which haYe fallen by 22 
pe!CCllt. 1bus Program participant& achieved gieater l'eduction quantities in less time than did 
non-pard.cipants. 

Table 2-6: EPA's Comparkon of 33/50 Prop,mt Parddpanta to Non-Partldpants and 
33/50 Cbemlcals lo Other TRI Ctemkals2' 

lallUe Yean 3Y50Proanm Non.panldpants - ... 
1s ·-

• • Releases and transfen of Program 1991 to 1994 -49'1, -309& 
d'anlt:als 

• Pelccnt dtotal 33/50 dlemlcal reductioll 1991 to 1994 
: 70'I, of tolal ~oftotal 

laue Yean 33/SOl'rolnm OtherTRI 
<lleJHlcall - . . 

• 

• Releases and traDSfcn of Pqram 1988 to 1991 -16CII .2()t; 

cbemk:als fer tteatmeDt aoddlapasal 1991 to 1994 -4291> -22~ 
• 33/SO dJcmlc:ala In produc:tl011.•rela1cd 1991 to 1994 - 1~ 9~ 

waste 

The PP A focuses on reducing waste at its soun:e, thereby preventing pollution rather than 
controlling or treating it When BP A 1anncbed the 33/50 Program it empbasiz.ed reducing toxic 
chemicals through souroo RKiuction. 'lbc extent to wblch the 33/SO Program has fulfilled the 
PP A' a goals is the second area to evaluate the 33/50 Program's success. The best indicator for a 
firm's source reduction activity is its variation in production-related waste. A company's 
production•relaied waste is determmed by qgregating all its n,cycled, reused, combusted, 
treated, and relcascd emissiom both on- and off-site. It includes all wute mana,ement practices 

other than pollution prevention. When production-related waste falls. source reductioo is likely to 
fn.creuc. 1bc 33/50 Program did not rcquhc participating firms to reduce their cbemica.1 

enits&ons through source reduction. This may be one 1'CUOO for the marpnal changes in 
production-related waste. Between 1991 and 1994, participating firms have mduced their 
producuon-related waste by l percent, as seea. above in Table 2-6. Non-participating firms. 
however, have incrtastd their production•related waste by 9 pe~nt. So, while aource reduction 
activity is low for 33/~ firms, it still outpace, the activity by non-participants. 

~ BPA (1996). 
l7 lbid. 
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Citizen Fund, GAO, and INFORM have all criticized BPA for not following the PPA' s 
emphasis on source redoction.21 All three orgauiadons argue that the Program•s emphasis ~n 
source reduction should have been an integral. part of its &Oils and a n,quiaite for participation. 
Became source reduction wu not required, it was not the pnsfemd waste management method. 
Most canpanies relied primarily on end-of-pipe tteatment technologies or on-site recycling and 
energy recovery, rather 1han source reduction. to reduce their lClcases and transfers of tho 17 
Program chemicals. 29 

The 33/SO Program's 5-ycarexistence is 100 short to draw any causal relatiomhips 
between the Program and emissions cbangos; only aaaoc1atlons can be shown. As such, the reader 
should mgard the results preaented above widl caution; they are only trends. 

BdeDR for mdusta Igcendyes 

BP A ~igned the 33150 Program so that companies would participale for a variety of 
reasons. 'lbe Agency hoped that firms would participate to cake advantage of the eady emisslons 
teduction provisions in the CA.AA. BP A also beliewd that companies would view participation 
u an opportuoit)' to gain public recognition for their commitment to pollution management. 
F'mally, die Program WU designed to give pard.cipantl great flmbillty m ieducing emissions and 
required few prerequisites to join the Program. thereby mhrimizfng tho adrnini&uativc burden and 
allowing firms to decide their most cost-effective method of pollution control 

'Ibe incentive to palticipam in order to qualify for credit under the early emissions 
reduction provision of the CAAA has not 1,ee,, signific,nt, as participation in the Early Reductions 
Program js limited. In 1994, BP A had only 40 active appUcations from facilities and had 
approved 12 for the 6-ycar e~n. The low applicant rt4ponse may be due to several reasons. 
Pitst, it is not certain whether 33/SO pardcipating companies knew of the early reduction 
incmtives when they pledged their pardc1pation to BPA. The small number of active applicadom 
may tdlcct a llmi1Cd number of oompanies having knowledge of bs existence rather than lack of 
interest. A second, reason for the low applicant response may be due the program's extensive 
qualification requirements. 30 To qualify, facllides must establish base-yt.ar emission lovcla and 
demonstrate a 90 to 95 percent reduction from those levels. 'Ibo compilation of bue-year data is 
a difficult process, requiring , aignffic,-nt imestmcnt of 1ime and personnel. Consequently, some 
facilitiea withdrew their applicatiom to pardclpate in the irioaram once they realir.ed the amount 
of reaourcea needed to fulfill tho program's iequircmonts. 

1 

Large films ~ more likely to participate in the 33/50 Program. About 60 percent of all 
participating firms were characterized u being Jar,e companies with bi&b quantities of. both 33/SO 
and total TRI chemical emissions. Tbeae compamos were more likely to have the resources 
available to invest in pollution mduction activities. Many of these companies began their 
Jeductlon acd.vitics immediately after the announcement of the 1988 nu data and for the two 
years prior to the iniuation of 33/SO. By participating in the 33/50 Program, these companies 

21 Citiz.m Fund (1994). GAO [a)[b](l994), 1Dd INPORM (1995). 
29 INPORM (1996). 
so OAO[b] (1994). 
SI Jbid. 
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were able to capitalize on the roducdons that they had al.ready made, showcase their conccm for 
1he environment, and receive publicity through BP A and their own matbting strategies. For 
firm, that were concerned about their cnvironmeDtal image after TRI dala 'Wm'O first made public, 
the 33/50 Program may have been a vehicle to ahow their support for corporate enviroomental 
management 

Pinally, program pardcipant's pollution managemtat focuaed mainly on ,-.missions control 
and recycling techniques rather than source reduction. Aa noted earlier, BP A did not require 
so~ reduction activities as a requisite for participation. Yet even without the explicit emphasis 
on source reduction. firms pard.cipatina in the 33150 Program had a greaier .Incentive to reduce 
waste at the source. While production-rewed waste bu increued. it bu been at a smaller rate 
than waste production for non-participating film&. 'lbc Program gave flmbllity to its participants 
and encouraged innovative approaches to pollution control rather than requidng prcacriptivc 
atandards for waste treatment and d1spoaal. lhus companies could de1ormine their most cost­
effective means to reduce emisak>DS which often includca reducing waste at the soun::e. Also, the 
Program offered industry-specific teclmical assistance wt fnformadon oo emergiq polllltion 
picventiOD technologies, 1bereby in=asing the UJMlihoocl of IOUICC ~on. 

Arora and Cason (1995) rcseaidlcd tbe statistical probability of a firm particlpatina dudng 
the first two years of the Progrun.32 'Iboir analyaca show that firms charactemed by hiah 
customer in1erfacing were 20 perocnt more likely to pardcipau, in the 33/50 Program. as seen in 
Table 2-7. The authors spccu1atc that one reason for the increaaed firm participation is clue to a 
greater p~xlmity to the final customer. EPA mamted the Progmm u a means for firms to gain 
public recopition for their rcspon.sibJe enviromnentaJ management. Those firms whose 
opcratioDs weic closer to their final CUstXmer weic more llkdy to be able to capitalize on the 
increased public recognition and partlcipate in the Program. 

Table 2-7: Cll8l'acterJsde of Fhms Likely to Parddpate ID the 33150 Prop-am" 

cuatomrz 
R&D 
numberof 

IJ&crelncl . on 
20 
12 t 
44 
99 

Arora and Cason also show that firms wkh larger investmcnts m research and 
development (R&D) were more likely to participate in the Program. The authors argue that thia 
wu because films engaged in substantial R&D had 1be capability to devot.e rcsouroes towards 

n Aron. S. and casoa. T. '"Why Do Pinna Overcomply with Baviroamelltal Reguladons? UDdentaodin, 
Pmdcipad.on ln BPA's 33t,0 Propam." Dl3'11Uion Papu 9j-'8, .Wasbiqton DC: Relomcel f0I' tbe Putme 
(lm). 
"Ibid. 



18 

pollution management R&D increased the likelihood of participation by 44 percent. In addition, 
the rcsult.s also show that larger firms bad an increased tbe likelihood for Program participation. 
This relatiOllShip is partially verified by BPA's mport of a 60 percent participation rate from larger 
firms at the Program's cloae.,. The authors specu1atc that larger firms have greater aoces., to 
resources that could be dedicated towards pollution reduction and Thus they arc more likely to 
participate. Anally, a firm's quantity of cbemiw emissions. both 33/S0 and non-33/50 showed a 
alpificant relatiOGSbip with its likelihood for Pro,ram particlpation even after £Inn size was 
comrolled. Thus finns with higbei' chemfca1 releases were more lie1y to participate in tbe 33/50 
Prosram. 

In closing, while the 33/50 Program appears to have met ita goals other factors besides 
participant reductions have cootributed to ita succcas. Rcductiom made by non1)1,rticlpating 6nm 
and reductlons made prior to the Program's atart have diluted the Proaram's effect. When 
cootrolling for these variables. though, the Program may have resu1t.ed in an additional 19 percent 
reduction in 33150 chemica1&" 1bc Proaram's tJmibllity, tcchnlcal assistance, and publicity may 
ba~ encouraged thcae enhanced ~ucdons, although the data that to support the assertion are 
limited. What is known about firm participation is that larger ftrms with area,ter cbemica1 releases 
were mom llmly to participate. Also, films with larger inYeattnellts In R&D and greater customer 
mterfacin& bad a greater probability of participating in the Program. 

,.. EPA 1110 repona pojectioas lbrooah 1996 which are omiued due to lbe apecalative namrc of dlo esdmatioa.s; 
BnVD'CG1DieotlJ ProtecdoD Aaf/Dey. EPA. '1331$0 Program Sath Progrus UpdaU. Collttnull&g Progrta Toward 
Vllfmate R~ Goal, Ot5ce of Pollulim Pmendon IDd Todce (9195 BPA 745•1'--95-001). 
"BPA 1bow1 tbatbetweell 1991 md 1994. ProgramplrtlcipaDtamlucccl 11m releuea lDduamfcn cttaract 
c:bemicu by 49 peccent. wbemls, noo-partidperina oomprm)ea reduced dldr emillicm of 33150 cbrmicals by 30 
perceat. • leell tn Table 2-6. Thus tbcre ia a 19 peraot reduc:doo dl!l'crcnce tbll may be due to lhc Pro,ram'a 
atrec:t. 
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5. OSHA'• VOLUNTARY PROTECTION PROGRAMS 

Intrpdgctlon 

The Occupational Safety and Health Ad.q:,fnjstl:'ation's (OSHA) Voluntary Protection 
Programs (VPP), adopted on July 2. 1982, are voluntary, cooperative agreements among labor, 
management, and the federal gowmment. The VPP's purpose is to recogmz.e and promote 
~'l[ccllence in employer-provided occupational safety and bealt.h management. The primary goal 
of participation in OSHA 's VPP is n:duced workplace ~uries and. illnesses. Other intended 
benefits of the program include employer financial savmas, improved cmployce morale, enhmoed 
1iea with the mgulator and employees, and incn,ued production, presumably the fruit of improved 
employee morale and fewer lost employee womlays. 

There are three VPP programs: Star, Merit, and Demonsttation. The Star program is the 
most demanding program of the tluce. OSHA'1 Star program requirements are based on the 
most comprthensive safety and health programs used by American industry. 1he program aims to 
recopizc leaders in b\jury and iDoeas ~ programs who have been succeasfu1 in reducing 
woa:placc hazards and to encouraac others to auch success. In order to be eJJaib1e for the 
program, a general industry ~t (non~n applicant) must have an avcragc of both 
lost wodcday injury case (LWD1)1 J:8ICS and iJ\jury/illncas incldcnt ('II)2 rates for the most rcoent 
three year period at or below the mo.,t recent specific industry averap published by the Bureau of 
Labor Statistics (BLS). Requh'emcnts for an application from a firm in the construction business 
arc slightly different. 1hc LWDI rates and n rares must be at or below the national average .for 
that type of construction. Star participant., arc expected to demonstrate continuous 
improvemcnts in L WDI rates and n rates during their triennial evaluations. 

A site's' safety and health program must satisfactorily address the following areas in order 
to qualify for the Star program: management commitment and planning, hazard assessment, 
ha7.8l'd constroction and control, safety and health traming, employee participadon. and safety and 
health program evaluation. By addrcasing these areas, employers have the opponunity to go 
beyond standards set by OSHA to provulc the best possible safety and health protection at a site. 
Bmployers who are approvcd for VPP participation am iemovcd from routine inspection lists. 
Thia f1eea OSHA' s inspection resources for \isits to establishments that are leas likely to meet the 
requirements of 1bc OSHA standard&. If problems do ariao, OSHA and VPP participants address 
them cooperatively. VPP does not diminish in any way employer/employee rights or 
responsibilities under the Occupational Safety and Health Act of 1970. 

The Merit program is aimed at employers in any industry who do not yet meet 
qualifications for the Star program but who wish to wOik toward Star program participation. An 
applicant will be admitted to the Merit program if OSHA detemlincs it has demonstrated the 
commitment and potential to achieve Star status. The Merit progmm is open to sites with injury 

1 Lost womday injury/lllnms (LWDI) rau, refers to the number of lost wort.days tbroogb ocaJPI.Ciooal injury or 
illness per 100 employeea. 
1 bt,ury/Dlneu incident (II) rate refen to the number of occupadooal injoriealUlnesscs per 100 employees. 
' A lite may be defined u the geographkal location of a facility or set of facilities. A facility may be defined as 
one or DlOIC buildings at a site a.uociDd wilb tbe same activity« funcdoo. 
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rat.es worse than the industty' s national average. 1be Merit program is used to set goals, that 
when achieved, will qualify the site for Star participation. A site will be approved for Merit status 
if it is expected to ICaCh Star status. 

~ DcmoDSUation program provides the opportunity foe companies to demonstrate the 
effectiveness of altmnadve methods which, if proven 1UOCCssful, oould be sob.1timted as 
a1mmativc qualification, for the Star program in certain situalions. It is also an opportuoity to 
expcrimeat with safety and health programs in industries, such u maritime and agriculture, not 
traditionally usociatcd with such programs. It also provides a vcbJctc to test ways to oven,ome 
problems that may have dllcooragcd amall businesses from participating in the VPP. 

A& of May 1, 1996, th= wem 231 participating wotksltes in the VPP - 191 in Star, 37 in 
Merit, and 2 in Demonstration." 98 different C<Xnpanies are enrolled in VPP. 5 'lb.ete are more 
worbi1es than companies participating in ttic VPP because many companies m ropre,cntcd ~ 
more than one worksit.c. ln1emational Paper has the bipest number of participating sites. 17. 
Occidental Chemical and Mobil Clrmica1 m> aecond and third with 12 8Dd 10 participating sites 
respectively. 

I ' 

Participating workshcs involve more than 203,850 wmtms. 'Ibis ii lcsa than one-half of 
1 CJ, of the womrs in tM rnintng, consttuction. manufactodng. transpOrtation and utilities, 
wholesale trade, and hospital tndustrles.., 'Ibis is approximately I Cl, of the workers in just the 
manufacturing industry. '1IJ7 of the 231 (87CJf,) participatina worksit.es are from manufacturing.* 
73 (32t>) of the participating worbites are from. the chcnuca1 manufactming industry.' Only 3 of 
the 98 participating com.panics fit the traditional definition of a small 1'wrincss - no more than 500 
employees in a company. The primary reason for hi.ck of amall business rcptCSCIUBtion is that 
most small businesses simply do not have the iesourcos ~ry for participation. 

The Occupational Health and Safety Act of 1970 (29 USC 651) provides the S1atutory 
framewodt for OSHA•s VPP. It was enacted "to ensme so far aa possible every working man and 
woman in the Nation safe and healthful woddng oondidons and to preserve O\D' human 
resources." St.ction 2(b) of this act spe.cifies the means Congress intended OSHA to use to 
implement these goals: 

(1) by CIIC0Gl'a,iDa emp1oycn 1D4 auployeta in tbeir r:ffixt& t> leduce tbonmnba of occupatiooa1 IDd 
aafely bea1lb bmrda at tbeh'places ~ employmmC. and It' drnoJl!effDPloyml mdemployeol 10_lmd1ute De1Y and 
to pedect eulltfng programs forprovidma safer IDd helllhful wmiq concliaiou." 

(4) -,,Y buildiaa upon advlDcea almady made tbroqb employer IDd employee initiadwa for providiDa 
aafe IDclhelllbful woctmg cooditioai. .. 

(S) ""by develolJma mDOVldve mt.dlods, tedmiqaea. and approacbea fordealin& with oocupetioaal and 
l8fety healdl problams." 

4 0ccupatioaal Hoaltb and Safety AdmiajlfflUioll. VollaUaly Prot«dolt Program Pam. May 1. 1996, p.l. 
'Ibid. 
' However, lbil ls just over 4'1 of tbe 400 or 10 Weyerb.acuaer siUIS oli&ible for emry iJUo the VPP tJl08i&m. 
'Thia fiame ls basod oo 1994 employment data. prowled by cbe 199$ StatlntcaJ Abstract of tu UnlUd Statu 
pab1iabed by the US Depal1mmltof Commen:e, fm the~ iDdultriel, die typeiof induscrie& 
~pating in OSHA'a VPP. 

These fi&1R8 an, QBJr,t,Jaaed (ram OSHA's 1995 VPP data bue. 
'Jbld. -
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(13) 40by mcoumamajoint labor-rnanaaeme"t efbu so reduce effcx1I to reduce bljuriea and disease 
ariaina t:rom a:nploymeot." 

A commonly asked question about VPP is: aren't OSHA's standards sufficient to 
accomplishing all the goals established by the act? OSHA believes compliance with its standards 
alone is not sufficient to accompllah the goals established by the act. Standads, no matter how 
carefully conceived and property developed, will never cover all unsa activities and conditiom. 
In addition, limited resources will never permit reau]ar or exhaustive impections of all the nation's 
wOttplaces. It is employers and emplo)'t.CS with their dally experience in the wodcplace that have 
an intimate knowledge of all the processes, maserials, and hazards usociated with a pa1'ticu1ar 
industry. This knowledge, combined wilh the ability to evaluate unique bamds quickly, allows 
employers and employee& to improve WOltpiace safety in ways limply not available to OSHA. 

Row cllGUu b■ the VPP bean? 

Bvaluatlng the effcctlmJCSS of OSHA's VPP programs is difBcult. OSHA states that the 
purpose of the VPP is to emphasize the importance of, encouraae the improvement of, and 
rocognize excellence in cmplo~provided site-specific occupational safety and health programs. 
OSHA's VPP certainly does these 1hf.a&s. However, the ultimo, question of whether OSHA's 
VPP brinp about signfflcant improvements in the safety and health records of our nation's 
womitea is mo~ difficult to determine. 

~ reason for tbe difficulty in assessing the effcctiveneas of OSHA's VPP is the paucity 
of data on the safety performance of companies before and after they entered the VPP. Both 
OSHA and the Voluntary Protection Programs Participants' Association (VPPPA), a private non­
profit II'Oup of VPP members that helps OSHA publicize and support voluntary proteetion, have 
some data on the perfom11m00 of companies after they entered VPP, but they possess very litt1c 
data about a company's performance before entering the program. As a n,auh, it is almost 
impossible to ascertain whether the significant improvements in L WDI rates and n ratx:s that 
OSHA and VPPPA present were actually due to participation in the program, were &imply the 
continuation of a trend, or wen: greater when a participating company wu outside the proaram. 

For instance. the Thrall Car Manufacturing Company in Winder, Oeorgia ~ its 
LWDI rate from 17.9 in 1989 when the facility began implement:in& a VPP quality safety and • 
health program to 4.6 in 1992 when the plant wu ready to qualify for the Star program.10 No 
data is given to indicate what 1hc LWDI raies wore before 1brall's entry into the VPP in 1989. 
The decmases occuning from 1989--1993 may very well have been the continuation of a tteml. 

A second consideradon is that two of the criteria for acceptance into the Star program are 
decreases inn ra~ and LWDI nates over the preceding three years. If a company is achieving 
reductions in these safety and health indicators even before ofBcial entry into the program, then it 
is difficult to determine whether VPP pushed a particular company to improve their aafcty and 
health programs or whether this was occurring anyway and the company simply wanted 
recognition for it. 

10 Voluntary ProleCtlon Pro,ram Panicipanta Aaaociasion (VPPPA), .. Bmefits of VPP Participation: Da&a from 
VPPSitea", luoo 1996, 
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Bven a comparison of the percent change in L WDI rates and n rates of companies 
participating in the VPP with their industry average doesn't rew,a! much about VWs impact. 
'lbe most represented industry ill the VPP, manufacturets of iDdustrial organic chemicals, saw 
average indusuy JI and L WDI rates change more favorably than the average n and LWDI rates of 
VPP participants for 2 of the 3 yem for which data was available (See Chart 1). It is likely that, 
with the improvement occurring in safety and health perfonnance throughout industry, the 
industry II and LWDI average ~ lbly to be improving more rapidly than the average of VPP 
participants in many ind\18trics, not just in the industrial chemical manufacturing indostry. This 
reality mm., assemng OSHA' s VPP qultc diflicult 
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LWDI Ra lnduatty Avg. ChangeYI. LWDI Rm VPP Participant Avg. 
Change, lnduatrlal Organic Chemical Manllflloturtre, Chart 1 
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Source: Calculated from OSHA', 1995 VPP Daca 

Nole: Poaitive nm:obm indicate a WCl'lelliDg lat'ety perfarm.aDce. Neptive oumbm tndicarc an implovin& safety 
perfonnance, 

With all tbia in mind, OSHA and VPPPA do provide some data which indicates that the 
VPP does improve a site's safety and health performance. Mobil Oil's Io&t, Illinois retiDeey's 
LWDI rates from 1983-1987 wen= 4.5, 3.8, 3.8, and 3.8 respectively. Mobil believed its safety 
program had "plateaued''. It was dissatisfied with this performaace and wanted to see 
improvement. In 1988, the Joliet tcfineey began implementing VPP safety and health programs. 
Following OSHA's VPP framework, Joliet inczcued employee involvement and top manaaemcnt 
participation and improved documentation wblch allowed Joliet to mfine its safety and health 
program. By 1993, two years after its approval to the Star proaram, its L WDI rate was 0.1 (See 
Chart2). 

t 
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Mobll 011'• Joliet lnlury and Loat Workday R1tu 1184-1193, Chert 2 
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Soarcc: Voluntary Protection Pro,ram Pardcipmt'1 Aal0clad01l "'Beoeflta of VPP Pal1lclpalioa: Data from VPP 
Sitea.'" 1994. 

The Weyerhaeu,er Paper Company provides another good example of how the VPP 
improves a site• s safety and health pcdonnance, Valliant Mill, producers of pulp and paper 

• oontainer board in Oklahoma, like Joliet, beUcvcd its safety and bealCh pedomlance had 
~teaued" in 1988. As a ~t. Valliant bepn using OSHA'• CXpcrtue in an attempt to qualify 
for the VPP and to further improve ha safety and health performance, In 199~ OSHA approved 
Valliant for the Merit program. 1994 witnessed Valliant' s entry into the Star program. Even 
though amt 3 seems to indicaie improvements were abady OCCUDiDg before Valliant's VPP 
association, Roger Strain. Valliant'& safety and health manager, maintains further improvement 
probably would not have occaned without OSHA'• expedile. 

Valliant .. II Slr.ty Aeoonl, 1976-1882, Chart 3 
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Source: Voluntary Protection ProJnlll Parddpln1'1 Aaaoci11icm -ikme&tl of VPP Pardcipedoo: Data from VPP 
Sirca." 1994. R.oas sualo, Safety I.Dd Hea1dl Manaacr ofValllant provided cllla from 1993 to 1995. 

Why do some sites. participate and not others? Companies gcncral.ly leave site 
participation to the discretion of local site managers. Sites that do not partid.pate generally 
believe that VPP uses too much time and too many ~urces to be worthwbile. However, the 
sites that do participate believe the benefits outweigh the costs. 1bc benefits of participation will 
be discussed in the following section. 
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What l[I iedum'I hppdyM for partldpadng In YPPT 

There are a number of 1USOOS for the participation of companies in OSHA's VPP. One 
1C&SOn for VPP paniclpadon la tbe rccopttlon lt brings to compamea.. Companies ae always 
looking for a competitive edge~ Some companies believe VPP partlclpatiop enhances their image 
in the eyes of their customers. Por instance, many of tho customcrs of Pisher Controla, 
manufacturers of rotary and ball control valves, ate companies that also participate in the VPP. 
Fisher believes it., participation in the program increases Its attractlwness to potential buyers of its 
products. 

A second reuon for VPP participation is that OSHA provides a set of fresh, independent 
eyes to inspect a site's safety and bca1th program and to evaluate Its quality. OSHA provides 
~on that a company's safety and beal1h program ta operating effectively. OSHA 
inspects Star participants once every t:hi= years. If a partlc1patfng Star site has been inspect.ed 
once and is in good $1Jndin3, OSHA performs subsequent iDspcctlons u infrequently u once 
every five years. OSHA'a VPP onsitc IDapcctioDa are more frequent and more thoroqh than 
OSHA•, p,:op-ammed compliance inspections, which occur as infrequently as once every 20 to 30 
ycara. OSHA's VPP onsi.te inspectioas iequire safety speci•Iista arid industrial hygimists to spend 
up to two days to exhaustively examine ~ womi1c to identify the types of hazardous conditions 
that might exist. Some companies msiJt that one motivation for cntcdng the program is 
subjecting the site to OSHA' a expert evaluations. The evalua1lons usually result in 
~oos that lead to refinemNlt of a company's safety and health program. 

The fact that more time and resources seem to be spent scrutmizlng Star program ~ 
participants, the best eumpJes of exceDemce in safety and health performance iu industry, than 
other companies seems to indicate that OsBA•s priorides may be misplaced. However, it is • 
important to realize that OSHA'a average programmed inspection time period of 2010 30 years 
per company i, misteadin&- OSHA inspects the most huardous companies, which it detmmines 
based on injury and illness rates. far more frequently, u often as every couple of years. In 
addition. no companies are exempt from OSHA'a investigation of employee complaints. One 
aspect of the Star program which is appeaUna to Star participants is the fact that any situation that 
involved employee endangerment would be reaolwd cooperatively with OSHA. OSHA's 
inspectors would not storm a company's property or tab any enforeemea.t action unless 
cooperation did not resolve tho problem. 

OSHA justifies their uac of resources in 1hJs way by pointing out that the din,ct impact of 
VPP evaluations is ~ than OSHA compliance Jupectlons. What is the evidenQe for ibis? 
OSHA data show that an average of 91 em.pl0yt.e1 are covered by each OSHA compliance 
inspection; an averaae of 7~6 employees arc covered by each VPP ODSite evaluation. Every hour 
of OSHA compJiance activity covers 3.0 employees; every hoar rA VPP activity covers 8.3 
employees. 11 However. one could argue that the Impact of OSHA compliance impecti011St even if 
they target fewer employees per inspection, might very well be more imponant because a typical 
OSHA site bas much gieater room for improvement than a Star site which by dcfini1ion is 
supposed to be among the best in its induatry. 

11 C.,,-,mo, Oary ... Amwm ID Sew Prequeody Asbd QueadoDa (ID VPP", Job SIJfsy and H1alth Quart,rly, 
Summer 1994, p. 22. 
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A c:bird ieason for VPP participation is that it allows companies to have a good 
Jdado.nahip with the regula.tor. Working cooperatively with the rcgu1ator means a company's 
views and CODCCmS am more libly to be incoq,orated dudng fonnulatton of regulations and 
eofC£CIDellt guidelinca. Companies have gradually come to n,aUzz, that OSHA•s commitment to 
cooperation is genuine. Thia in part accounu for the incrcaac in company VPP participation from 
Sl in 1995 to 98 in 1996. Cooperation is a contrast to the adversarial relationship that often 
typifies OSHA/indusuy l'elations. 

1be VPPPA cites employee beoefita as another incentive for particlpation in the VPP. 
VPP participants report hi&bcr morale among employees, increased productivity,~ 
abseot=rism, and an iDcrcase in the quality of production. Unfortona1cly, VPPP A provides little 
data to substantiate tbeac, claims. For example, VPPPA points out that the Ford New Holland 
Plant in Grand Island, Nebraska experi.eDced a 139f, increase in productivity and a 16'1i decrease 
in scrapped product that needed to be rewodccd during its first three years in the VPP.12 Nothing 
is mentionod about what lcvcla of productivity iDmaaea and acrappcd product decreases were 
before en1ry into VPP. 'Ibey may very well have been grcaam. Also, it ls possible that the 
productivity~ were due to other factors such as Improved technologies or management 
strategies. 

A final and perhaps most important reason for VPP partlcipad.on is its impact on a 
company9s bottom line -· its profit& OSHA' s impectioDs. program mquirements, and evaluations 
of VPP participants, though only partially reapomible. are almost certainly due some credit for 
reducing ll and L WDI ratea. The decliDe in D and LWDI ratm enable tbcac &itm to have lower 
worker compensation premiums and insurance ~ So not only ls the workforoc benefited with 
safer working conditions, but a company's competitiveness ia cnhan<:cd. 

For instance, the Mo11181lt0 0,emjcaJ Oroup in Pensacola, Florida reported woikcrs' 
compensation costs of $168,000 in 1989, the year of its VPP :-,proval. Four years later, the 
facility experienced workers' compensation costs of $87,0CIJ.1 Mobil Oil Col:porauon's 
Paulboro, New Jet"Sey Refinery experienced even more dramatic savings. Mobil Oil Paulboro 
reported worker's compensation costs of$200,000 in 1991, 84d costs of$22,000in 1994, the 
year the facility was approved into the VPP.14 Again it is important not to interpret this data out 
of coniext. Certainly, companies don't need OSHA' a VPP to look out for 1heir profit margin. 
They probably would have achieved most if not all tbcae reduction.a on their own without VPP. 
However, OSBA's VPP docs provide an ema. set of eyes, a forum for recognition of safety and 
health excellence, and an opportunity to develop a cooperative Mlationship with the regulator. 

Ppllcy lmpUr,doDe'Ifflmg for Fntm:, JpHlatlm 

What is to be learned from this look at OSHA's VPP? One leuon is that even a program 
dlat's almost 14 years old and that aecms to save companies money and provide other benefits, 
still bas a very low participation rate. Ooc reason for this is that many companies believe they 

UVPPPA. 
1,Ibid. 
14 Ibid. 
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have ex.cdlent safety and bea1th programs already, so die cost in time and resources of 
participadna in OSHA' s VPP does not justify the margma1 benefits. 

A second lesson from the program is that it is dJfticult to get small companies to 
participat.c In the program primarily because 1hcy lack the resources of the larger companies. Yet 
it is the smaller companies, because of tmir lack of resources to develop extensive safety and 
health programs, that most often need the expertise that the VPP is able to provide. 

A third lesson is that there is no perceived need on the part of OSHA to provide 
convincing evidelloe that the program is working; eelf-evaluation la not a part of its culture. 
OSHA does provide some data which it believes validates the program to some extent. However, 
the data OSHA presents, as diacusacd eadk,r in this paper, ls not convincing. OSHA presents 
little data on the pmformance of companies before tboy entered the VPP, so the impact of the 
VPP on these company's LWDI and n rat.es is unclear. 
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7. GENERAL CONCLUSIONS 

rma,m '§valuadon 

The most important conclusion about the fcdcnl programs examined is that four of the 
five programs (SOi emissions trading is different in almost every way from tho other four 
programa) are peripheral, both to business and society. They do not addM1 mo.1t of the 
important problems with the pollution control sys1rm. nor do they contribute !igrrifl~tly to 
improving environmental quality. 

OSHA Star and the programs m1ated to It have succeeded in establishing • positive image, 
but it ia very debatable whether the programs have made any llajol' COD1ribution to oc:cupetlonal 
safety and bea1th. OSHA has no information to support such a contention. Of the few companies 
we talked to who had facilitica participating in 1he OSHA program, some thought the Star 
program contribut.ed to hnprovecl worker safety, olbm did not think so. From the perspective of 
OSHA, the programs aUocatc acarce reaomces to 1he facflltiea 1hat least need it From the 
penpective of participating companies, the programs improve the woddng relationship with 
OSHA. bl1t most companiea hardly over ace an OSHA impcctor anyhow. 

XL and CSI may be too new to evaluate with any certainty, but there is no indication that 
either program will mako a major contribution to environmental imp'owment or to lowering the 
cost of the pollution control ayatem. Both programs have contributed to improved 
communication.s among the interested pardos, but die other side of tbia coin is 1bc high 
transactiona costs of partk:ipating in either program. As of 1his writing, it seems quite possible 
that the high trmsactions costs and low pay-offs will lCIUlt in the demise of one or both programs. 

33/50 is quite different from XL and CSI in 1bat the transaction costs of participating were 
close to zero. The minimaJ t.hreshold for participation and the looseness of the criteria for succ:eas 
mm it dif6cu1t to know how moch impact 33/50 bad. It bas met its goala, and the group hired to 
impartially evaluate the program believei that the exislence of tbe program did conuibute to the 
reduction in toxb that wu achieved. A number of industry people believe that the program was 
instrumeDtal in reducing toxics emissioos. However, it is debatable whether a program like 33/SO 
could be successful today. 

It is wcxth exaroioing why the three BPA programs ha"tle not achieved more. We dunk 
thcle ~ tluee major reason&: 1) the lack of a statutory base; 2) BPA ma.napnent; and 3) 
pervasive mistrust. 

1bc pollution COD1rOl aystmi, 10 an even greatm dcpe than most government programs, 
is driven by legislative mandates. What gets done, when it gets done, and how it gets done are all 
determined by 1he statutes and the litigati.on that follows the statutes. It is therefore very difficult 
to mae any non-&tatutory P,I'()gruD work. Decisions are difficult to l'e8Ch, bccanse in the abseace 
of statutory au~rity conacmsua must be the modo of dcciaion-mating, Buslneas participan1s 
steer the programs to pedpberal matters because Chdr general a>unscla cauti.011 them against 
taking any action that might result in litigation, and BP A ClllnOt provide pro1eetion against third­
party solts. BP A personnel give the non-statutory progmms low priority because most of their 
effort is devoted to meeting requirements set by Conpss and the courts. 
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We do not have mough information to pa. judgment on BPA's management of the 
programs. However, there ls good evidence that for all tu:ee programs 1hc advanced planning in 
EPA was inadequate. This made lea$ difference for 33/SO than for CSI and XL. For the latter 
two, the agency seemed uncertain about what it wanted to accompliah or how it planned to do iL 
Also, becau.,c 1be aacocy is oa:poired and structw:ed to implement statutes, the organization to 
implement the non-statutory programs ts ad )1gs; and not well coordinated with the rest of the 
agency. 

Pollution con1r0l efforts are generally charactemed by mistrust and paranoia. Bach of the 
major elements-business, envlros, BPA, the •a, ~ to think that the other 
elemen11 ~ intent on undermining the public interest 811d that tbcse other elements haw a major 
advantage in whatever battles take place. In this climate, programs that depend for their success 
on cooperation, voluntariness, and truat do not fare well. 

The SC>i C1rnissions trading program has been sU00eSSful in lowering coropUance costs, 
although it ~· diffiQJlt to separate the effect of the trading provision., from the effect of 1be other 
s~ provisions in the 1990 CMA. A1 the kast, it can be said that tlexibility in meeting standards 
aharply lowers the cost of mcedng the standards, and that uadina can be an important component 
of fJexibility. As with XL and CSI, SO: trading is a relatively new program, and a much more 
definitive evaluation will be possible in the future. 

A final important noce with regard to evalnadou is the inadequacy of efforts by the 
responsible agency 10 evaluate the success or failure of the programs. 33/50 is an exception to 
this-in iuponse to criticisms of the program by GAO and others, EPA did build in an ongoing 
evaluation of the program. But the other four programs lack such capability. If the agency, 
Congress, and the public are supposed to 1cam something from these programs then it is essential 
that the implementing agency provide a neuttal ongoing evaluation. In the amence of such 
evaluation, judgments about the program will be based on politics and the skills of the spin 
doctors-not an effective basis for making public policy. 

BusiQW hgptiyM 

Just as it Is diffwult to find a regulation that fits all firms, it appears that there is no single 
incentive that appeals to all businesses In fact, it is diJ1icult to find a voluntary federal initiative 
that appeals to basincas at all. Fom of the five initiatives we examine are largely voluntary 
programs. Some of the OSHA VPP ia c:oditied, but participation is not mandatory. The sulfur 
dioxide program, established under ntte IV of the Clean Air Act Amendments, is an exception 
and thus participation rates cannot be used as a proxy to a,st whether the incentives under the 
program are attractive 10 business. 

. Our analysis of participation rates under the four voluntary federal programs studied show 
that the initiatives tend to attract very few businesaes. Of the folll' initiatives, 33/SO hu attracted 
the most participants, followed by OSHA Star. Of the 8,000 manofacturers invited by BP A to 
join 33/SO, about 14 percent signed on. SirniJuly, there are about 98 companies with 231 wOtk 
sites enrolled in OSHA's VPP program. Only ten facilitie.s of extremely large U.S. market-leaders J. 
are implementing XL project plans. About 20 companies participate in CSI. • 
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Table 7-1 shows that 1bc different federal initiatives tend to feature different types of 
business incentives. Incentives depend in part on the goals of the program and types of firms that 
are targeted. For exarnple, the goal of the emi83ions trading program b to lower the cost to films 
of complying with sulfur dioxide mducdon requirrmen~ of~ Clean Air AJ:t Ame)¥jmcnt.a. To 
achieve this, die program targets a relatively narrow group of similar firms that emit larp 
amounts of the substance, and me thus comprise a potential mamt of buyers and sellers of 
ernhmons. 

As Table 7-1 illustrates. the ~ emissions trading proanm offers participants the most 
tangible economic benefits. Direct fiDancw inoentives under the program mcludc both madcet 
emJssiom trading prom~ as well a~ fJmbility in how firms may achieve reducdons. In 
contrast to the sulfur dioxide program, 33150 is dcsiped to provide participants with greater 
public recognition. OSHA VPP ia advanced as an excellent way to improve mlationsNps with 
mauJators. As originally conceived, CSI was designed to appeal to 80Dle firms that sought to 
improve tela.ti.onships with suppliers and with o1her firms in a sectm. 

Table7-1 

Jncmth111r . " In llhel'edaal - - ... 
DiRct Indinct Public ~ Coq,cnre Pubtic 
financial financi,1 mx,pition reJMioo& C:UltOOW CUlt<Der 

relldoas rdatioaa 
331.SO X X 

OSHASmr X X 
SOi.'I'rldint X 

CSI X X 
ProiectXL X X 

Because the goals and the incentives undu the five ini1iatives vary, b~ participants 
offer different reasons for selecting particular programs. 33/50 and OSHA Star both appeal to 
companies because the initiatives 1end to dovetail with internal company programs. Firms also are 
attracted to clear, demonstrable goals. 33/50' s emission reduction goals that arc gauged by the 
Toxics ReJeasc Inventory rate blghest in this zegard. Ph'ms also aro attracted to tangible rewards 
such u OSHA Star's decreased oversight and reporting provisions. Firms also prefer simple 
initiatives. 33/50 requires companies to do little more than sign a letter and a pledge to try to 
work toward program goals. 

The experience with 33/50 demonstates two important general them~. First is the 
importance of simplicity. When EPA tried to initiate a follow-up program but with additional 
checks and controls, po1enti.al industry participan1S balked at the controls and declined to 
participate. The program never got underway. The second theme gets to the reason for initiating 
such controls. Environmental groups had misgivings about 33/S0 because of the lack of any 
cootrola, and some groups argued for third-party audits to check on the results achieved by 
facilities. The enforoement office in EPA similarly was uncomfortable with a program in which 
complia.Dce could not be enforced through litigation. There is a fundamental conflict between the 
business community's dcsiJe for flexil>ility and simplicity and the environmental community's 
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deshc for c.cnainty and enfon,cability. Lack of trmt underlies the environmeotalist perspective 
and until some way can be found to iDcrew mutual ttust tbc fundamental oonf1ict will remain 

CSI and Project XL are generally unappealing to most b\JSinesses because they require 
company employees to ~d numerou& meetinp, draft lengthy plans and prop-ess reports, and 
solicit public input. Also. because CSI and XL depart so significantly from the existing regulatory 
system, non~participants peroeive the probability of succeas of these two initiatives as fajrly low. 
Still, for a handful of b118incu, CSI and XL's potential payoff an, great enough to wamnt the 
time and resoun,e commitments. XL participants me attrac1ed to the potential for innovative 
regulatory flexibility and the cbana, to solve problems creatively. 

II' surnrnary, while the federal initiatives we c:xambwt wnay 1ml us whether the program 
provided appealing incentives for the targe1Cd industry, they cannot tell u& whether such 
iocentives work for all businesses. For example, 33/50 targets large manufacturers that emit and 
tranafer large amount., of 1mic r.missiorls. It is UDClear whether such a system would appeal to 
small service indus1rics whose emissions tcad 10 fall below nu reporting thresholds. Similarly, 
the duect financial i.Dcmtives offclecl under the omissions trading program 1arJC1S a fairly narrow 
poup of firms chat emit large amouma of sulfur dioxide. It may be more difficult to use emissions 
trading achemea in cues where one facility tmds to account for most of the major releases of a 
certain type of pollutant, or where there are a large number of small sourcea. 

Thus far, our discussioo assumes that federal regula1ory agencies have the ability to devise 
and implement programs that provide sigrrifbmt business inceauvc.,. Even if there were 
conclusive data to isolate what incentives among the fcdt.ral initiatives wom best, busm,ss would • 
still have to agree that federal regulatory agencies are the best sooroe of auch inoentives. While • 
there is curmntly liUlc agicemeot on what types of federal initiatives work beat. there is evm less 
agreement among business whether the federal government should adrniuister such programs. 

Many businesses want state agencies to have greater authority for crafting and 
administer.ing initiatives. Some smaller businesses do not want inbiatlves, but simpler reforms, 
such as one-stop permitting scbemes. In contrast, some large, multinational corporations seek 
incentives that help them to compete in a global economy. 

The diversity of viewpoints ls not merely a function of the diversity of. business. Bven 
hnsioess usocla.tioos which share sirnilar aoals and company characteristic. such as OBMI. have 
difflcu1ty agreeing on what types of inoendvea are most desirable. 

While it is c:liflb:dt to state with any certainty what types of business incentives me most 
desirable, tbe five initiatiYCS do illustratc what program featwes buaincas find most appealing. It 
appears that ahnplicity is the rule. Attractive programs and initiatives l1JCh as 33150 and OSHA 
VPP ceud to mirror ongoing BHS programs within firms. ~usiness also prefers initiatives with 
clear aoals and objectives. Jrutiatives that~ Agpfflcant employee dme and other resource 
commhments me not a., appealing as initiatives such as 33150 which require little more than a 
corpora1e signature and good faith efforts to meet program goals. 

For the handful of firms that want to commit company hours and budgets to intensive 
programs such u CSI and XL, l'egulators should give them 1he opportunity to do so. But in 
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doing so, regulators aw must understand that unless such bold initiativca deliver demonstrable 
ff:SUlta, mo.,t businesses will prefer to mvest their time and effort elsewhere. 

lcm9us tor dJt Fub•m 

There is widcapread diacootcnt with 1he existing regulatory system. This can be 
determined by talking to almost any of the regulated or any of the regulators, and it is higbliahtcd 
by 1be peculiar phenomenon of the EPA Administrator puttlna twi highest priority on agency 
efforts to circumvent the basic statutory system that Is supposed to govern the agency's actions. 

There ii not a CODSeDS'DI on bow to change the exiating aysan. Although thel'C is 
aarecmcnt on some abstract principles, e.g. there should be more flexlbllity and greater dficicncy, 
the qrecmcnt bleaks down as aoon as SF-cific m~ are proposed. Even among large 
corporations. them is disap:ement over auch basic questions u wbetbcr existing standards 
should be maintained and whether standard-setting should be dece,tttaJi:red to the states. 

Given 1be lack of conseosus, if the badly broJlzD pollution conttol system is to be mended 
it will h&ve to be dono 1hroup some p-oblem-solving negotlad.ng mechanism. It so happens that 
1he Founding Falbms 1n their great wisdom provided just such a mecb•rnsrn bl the fOffll of the 
U.S. legialativc system. A basic CODClusion to be drawn from our loot at the adrnirnsttative 
attempts at n,form la that thete ia no short-cut, no way around the difficult task of trying to 
r.gialate a better aysaem. 

'Ibere are a few other leasons that are worth reiterating be.re, in part because they are 
simply elements of good public administration and are thus applicable to any program that EPA or 
OSHA might undenake: 

• MOl'e adva.occd planning about the goals and procedures of the programs would have 
saved a lot of mi.stakes and delays at later staaes; 

• Clear goals and simple procedures are major assets of a program and are important 
incemives for business participation; 

• There should be agreed-upon measures to document program accomplishments and 
propess; 

• . The lack of program evaluation efforts impedes efforta to draw the ~ lessons 
from a program and leaves it vulnerable to any politically convenient int.erprotation. 
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Industries of the Future 

The lll 1ndustries of the Future strategy creates partnerships between industry, 
government, and suppo1iing laboratories and institutions to accelerate technology 
research, development, and deployment. Led by the Office of Industrial Technologies 
within the Department of Energy's Oftice of Energy Efficiency and Renewable Energy, 
the Industries of Future strategy is being implemented in the seven energy- and 
waste-intensive industries listed below. 

These industries use more than 80 percent of the energy consumed in all U.S. 
manufacturing. Two key elements of the strategy include an industry-driven document 
outlining the industry's vision for the future and a technology roadmap to outline the 
technology that will be needed in order to reach their goals. Through this process, 
government-funded research is brought to a sharp focus to benefit U.S. industry. To the 
extent that visions and technology roadmaps have been completed, OIT has outlined 
research needs. 

Industries of the Future Overview Briefing 

~ Aluminum - Works in the refining of alumina to the fabrication of a broad range of 
products from beverage cans to aircraft and construction materials. 

■ Chemicals - Produces over 70,000 different products ranging from basic 
commodity chemicals, such as sulfuric acid and plastics, to mass-marketed 

consumer goods such as drugs, detergents, and paints. 

l£i Forest Products - Produces wood and paper products for a wide variety of 
~ consumer goods, such as stationery and paper tissues, and industrial products, 
such as cardboard packaging and paper for newsprint. 

Im Glass - Produces and fabricates a diverse set of products: flat glass, largely used 
• for windows; glass containers, such as for bottles; fib~ lass for insulation and 

structural applications; and specialty glass, such as optical fibers. 

P,ll Metalcasting - Melts and casts mostly scrap metal into literally tens of thousands 
l 11 of intricately shaped metal parts that are used in the assembly of over 90% of all 

durable goods and in virtually I 00% of machine tools, manufacturing machinery, and 
similar capital goods. 

111 Petroleum - Converts crude oil into fuels and feed stocks used in a wide range of 
· ·· , .. products for transportation, industry, electrical generation, and heating. 

08/07/97 09:30:49 
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a II Steel - Makes, shapes, and ships steel products. one of the most basic and widely 
1111 used metals, to many markets such as construction, automotive, and machinery. 

Agriculture - New team which is focusing on renewable bioproducts and the food 
processing industries 

Please send any comments, questions, or suggestions to webmaster.oit@hg.doe.gov. 

I OIT Home Page I Search I Map of Site I Feedback I 

~!!4 Energy Efficiency and Renewable Energy Network (EREN) 
I DOE Home Page I Related Indust1y Links I 

Disclaimer and copyright notice. 

Last revision date: Febnia1y I 0, 1997 
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CAROL/TREVELYAN 

STRATEGY GROUP 

WASHINGTON, D.C. 
301 .927.2505 
OREGON 
541.683.8099 
CALIFORNIA 
415.436.9715 

b 
July 25, 1997 

TO: Todd Stern 

FR: Dan Carol 

RE: Alternative to Carbon Taxes 

Greetings from the past. I trust you are doing well. 

OREGON OfFICEI 

24-40 CHARNELTON ST. 

EUGENE, OR 97405 

~1 .683.8099 PH 

541 .683.8098 FX 
DAN@CTSG.COM 

\Xl\ltl\Xl:CTSG. COM 

Saw the good news that you are the global warming guru and 
wanted to pass on some thinking that's going on that seems very 
promising -- and might provide an alternative to those pesky 
carbon tax issues. 

Most of what you need should be in the attached e-mail and op­
ed. Peter Barnes, who created Working Assets, is the guy to 
contact for more@ 415-826-8658. Most of this work is going on 
through Peter~s support of the Corporation for Enterprise 
Development. 

Best. 
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L::: PeterBarn@aoL~m27124/97 5:43 PM,Re: Climate Ch~nge Oe Ed/First Draft 
X-POP3-Rcpt1 dancarol@ohinook 
l"rant PeterB&rniaol.eorn 
Dates Thu, 24 Jul 1997 13:43:32 -0400 (BOT) 
To: danl!ctsg.can 
Subjeot: Re: Climate Change Op Bd/Firet Draft 

:r; rM.d about the appointment ... I gue•• Clinton is gettinq serious .. ,, 

If you know him pretty well, m&yba you oould send him some stuff outlining 
the "green dividend• approach. This is a simplified and politically 
sanitized version of the auction > dividend plan. Basically, it addresses 
the "big pain, no gain· argument with a real gain, dividend• for life, for 
you and your kids. The dividends, of oourae, cane from auctioning carbon 
emission rights. 

I can't remember whether :r; forwarded you a copy of the memo I sent to RAy 
Anderson, the head ot the Pres. council on sustainable Development. I will 
attach it again hare in case I didn 't. Maybe some version of this would be 
worth sending to stern. Of course I· d be delighted to meet with him, too .... 

-Peter 

Ray Anderson of the PCSD has said he ' a been aaked by the White Bouse to drum 
up support for a olirMte change treaty, with the sole proviso that carbon 
taxes are an absolute no-no. I responded as below to his query. 

By way of introduction, I am a sani-retired businessman, having been in th• 
solar energy business in the 1P70s, then a founder and president of Working 
Assets until two years ago. I was an early member of the social Venture 
Network and Business•• for social Responability. Mora reoently I have been a 
senior fellow at Redefining Progress, and now a visiting scholar at the 
Corporation for Enterpriae Developments, two •think tank•" in San Francisco. 

over the last two years I have been pondering climate change quite a bit---­
both the politios and the econanios. one conclusion I've come to ia; -
need to create an economic benefit from climate change that. is directly 
experienced by the majority of Americans ---- otherwise the •all pa.in, no 
gain• argument will prevail. 

And what might that economic benefit be? Simply put, it would be •green 
dividends• for life. 'ffhere would those dividend• ooma from? ll'rom auctioning 
carbon emission permits. How much might they be? Greater than the $500 per 
child tax credit everyone talk• about now. 

:eut let me baok up a bit. The White House says carbon taxes are out; some 
kind of emission permit system is the more accept.able alternative. OJC. But 
do we give the permits away for free, or do we charge for them? These 
permits will ba very ve1luable ---- more ve1luable than the broadoa■t spectrum 
we recently handed to TV broadcasters for free. (Al Gore knows all about 
that. Ditto Bob Dole, who called it •corporate welfare" and said the 
spectrum •belongs to every American equally. • William Sa.fire and the 
Heritage Foundation eaid t:ha same thing. rn other words, on the matter of 
not giving a.way the sky, there "s political cover on the right.) 

so we auction carbon emi8aion permits. Of oourse they're tradable, and a 
market develops, and businesses use that market to figure out the moat 
e!ficient ways to utilize our reduced level of emissions. But the auctions 
also raise revenue ---- according to some ORI estimate•, - could be talking 
hundred a of billion• 0£ dollars annually. That oould put a nice dent in the 
national debt ---- or 1.t could be po.id baok to oitiaens in the form of •green 

P.02 
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dividends,• the way Ala.aka mails cheo>ts of about $1, 000/year to all its 
citi2ens (based on oil revenue). 

So why not link a climate change program to "green dividends• ---- a check in 
the mail every year to reward us for good behavior on the environment:? It'• 
a lot more appealing than a taxi 

Of course, the dividends must cane from somewhere, and ultimately we'd pay 
for them at the pump and the meter, as the cost of emission permits is added 
to the price of fossil fuels. rsut so what? Fuel prices are going to rise ~Y 

WAY when carbon emissions are reduced. If we give away the permits for free, 
the higher price• will flow entirely to fuel oompa.niea. Auctiona and 
dividends are a way to recycle the higher prices back to those who pay them. 
People who oonowne less fossil fuels will come out ahead ---- which is 

exactly as it should be. Without auctions and dividends, we' 11 ALL come out 
behind (unless we own Exxon). 

What's politically neat about this approach is that, though money will flow 
from permit auctions, Congress won't ever have to vote for a tax. Rather, 
congress members can position themselves on the side of the people, opposing 
the giveaway of publio property and favoring the mailing of checks to every 
American (not just every middle-class kid) every year, as in Alaska. 

(Ale.slums may have their oil, but ALL Americans have the a'Jtyl) 

If this interests you, I can sand you somethin9 more thorough. 

sincerely, 

Peter Barnes 
(415) 826-8658 
(415) 826-4523 fax 
Petersarn@aol.can 
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VIEWPOINT 
PETER BARNES 

One Sky, Many Owners 
IT'S 1999. To reduce the risk of global 

warming, the United States an<l other 
Industrial nations have agreed to cut 

carbon dioxide emissions by 10 percent In 
the coming decade. 

To make these cuts efflclenuy, the United 
States has set up a system of marketable 
permits for carbon emissions. Every unit or 
oil, coal and natural gas sold In the United 
States must have an emission permit at­
tached to it, and the total number or permits 
will decline over time. 

Who receives these permits? What, If 
anything, do they pay ror them? And, most 
important, If they pay, who gets the money? 

This picture Is not unlikely and these 
questions are pressing, as global warming 
emerges as one of the hottest Issues or the 
end of the 20th century. At stake are literally 
trillions of dollars In permit costs. And 
underlying it all Is a quesUon of profound 
Importance for the 21st century: Who will 
own the sky? 

Until now, people have battled over land, 
water, oil and other valuable materials. But 
there has always been enough sky. That was 
before the sky became a waste dump tor 
Industrial economies. Now it Is clear that 
Chicken Little had It almost right: the sky 
Isn't falling, but It Is filling. The gaseous 
bubble we Inhabit can absorb only so much 
ozone-eating chlorine, acid-brewing sulfur 
and heat-reflecting carbon dioxide. There is 
already a permit system for sulfur emis­
sions, and now there Is an ever more urgent 
need to limit carbon emlssloQ$. . 

Wheo the heads o( state of the seven 
largest Industrial nauons meet next month 
in Denver, they plan to discuss ways to 
reduce the risk of global warming: · So far, 
they have agreed to set legally binding 
targets for carbon dtoxtde emission reduc­
tions. The many nations that will gather this 
December at the climate-change negotia­
tions In Kyoto, Japan, must still decide what 
those targets will be, and how those levels 
will be enforced. 

Without yet suggesting specific targets, 
the United States has proposed an Ingenious 
system to encourage good bebavtor. Eaell 
Industrial nation would have Its tareet ror 
carbon dioxide emlsstons expressed In the 
form or Internationally tradeable emission 
permits. countries that reduce emissions 
below their targets could sell their surplus 
permits and earn money, or bank them for 
future years. Countries that exceed their 
targets can purchase unused permits, If 

Peter Barnes ts the head of the Common 
Assets Project of the Corporation for 
Enterprtse Devetopmenc tn San Franctsco, 
a nonprofit organization. 

available, from other countries. 
What all this means from a historical 

perspective Is that the era of free sky Is 
over. In the future, there will be an economy 
of Sky. Propeny rights wm be eatabllshed, 
prices will be charged, and money wm -
chanee hands. Lou of money. 

DRJ/McGraw-Hlll, an economic consult• 
Ing firm, estimates that if the United States 
stablllzes carbon dtoxtde emtsslons at the 
1990 level, permit! to emit carbon into the 
sky will cost some $230 bllllon In 2010. That 
Is the extra money Americans will pay that 
year when the demand to bum rossll fUels 
meets the limited quantJty of carbon emis­
sion permits then avaHable. If emission 
celllngs are set below the 1990 level, M most 
climate sclenllsts say they must be, those 
permits wUI be worth even more. 

This brings us back to who gets the per• 
mlts, how much they pay for them and 
where the money goes - questions that 
Congress must eventually answer. Energy 
companies have staked a claim to carbon 
emission permits based on the historically 
rree use of the sky. But if their claim ts 
granted, the higher prices that they wm 
charge Americans wlll now almost entirely 
to those few corporations, In a giveaway of 
sky rivaled only by the giveaway of land to 
railroads in the 19th century. 

There are at least two alternatives. One ls 
to have the Federal Government auction off 
carbon emission permits and pocket the 
proceeds, much as It does with bit! of the 
broadcast spectrum. 

THE second alternative ts lnSplred by 
the 10th Amendment to the COnstltu­
Uon, wh!ch says that what Is not ex­

plicitly granted to the Federal Government 
belongs directly to the people .. 

In this alternative. lt ts the people, not 
Uncle Sam, who would own America's share 
or the global sky. Instead ol flowing Into the 
United States Treasury, revenue from peri­
odic auctions of carbon emission permits 
would flow Into a trust fund whose beneficia­
ries are all current and future clttzens. The 
trust tund would pay dlvtdends to each of 
these citizen-owners. maybe in cash, but 
more prudently as matching contributions 
to restricted Individual savings accounts. 
With such accounts, all Americans could 
build up savings for higher education, Job 
training, a first home purchase, self~m­
ployment and retirement. 

The concept here ls simple, yet bold: Ir we 
must pay to use the sky, we should do so tn a 
way that shifts money from consumption to 
savings and Increases the opportunity for 
all citizens to achieve the American 
dream. 

SUNDAY. MAY 11, 1997 
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